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where cost reduction programs suffer 


Unless you already have an ade- able*—at a cost for safety goggles of 
quate eye-protection program, eye only about $1.50 per man— why let 
accidents are, without a doubt, add-_ this waste continue? 

ing materially to your production costs. Your nearest AO Safety Representative 

If experience in your plant is average, will be glad to arrange for a complete 

this avoidable cost amounts to $5.00 eye hazard survey of your plant without 
per shop worker per year.* cost or obligation. 

When 98 % of eye accidents are avoid- *Estimated by the Society for the Prevention of Blindness. 


rican Y Optical 


COMPANY 
OUTHBRIDGE, MASSACHUSETTS 
Safety Division 


AO SAFETY GOG¢ 
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We have reversed the design 
. « - but NOT the principle 


Users agree that the Bryant principle of cylindrical slide 


—_ 





construction is ideal for the fast, precise, economical production 
of internally ground parts. Bryant engineers knew that this same 


principle, applied under the work head, would be more prac- 





tical for certain types of jobs. The result was the Bryant No. 112. 
This result has been tested and proved for the past five years. 


The No. 112 is the last word for the internal grinding of tool 
room and small lot parts. It is designed with simple, concentrated 
controls — tooling and fixtures may be changed quickly — pro- 
duction is extremely fast — accuracy and work finish are among 
the finest ever produced by any grinder of any type. To help 
determine the value of the Bryant No. 112 on your work... 


PHANTOM VIEW OF Send for the man from Bryant. 
BRYANT No. 112 





CHUCKING GRINDER CO. 


SPRINGFIELD, VERMONT, U. S. A. 





BRYAN 
-_- 
Ss 





Zeé NORTON RESEARCH 
elp YOU is « 


RECONVERT 


with . 


NORTON 


HE same Norton research skill which 

solved so many wartime abrasive problems 
is now available to help you on your recon- 
version problems. 


The work of the Norton staff of over 50 trained 
scientists and technicians (with their nineteen 
well-equipped laboratories totaling 50,000 
square feet of floor space) is divided into two 
important phases: 


1. Constant improvement of abrasives 
and bonds to provide better grind- 
ing wheels. (Recent examples: 57 
Alundum abrasive, B-5_ resinoid 
bond, vitrified diamond wheels) 

. Helping the Norton engineering staff 
in the solving of customers’ current 
problems—working with them in the 
field and in the laboratories to de- 
termine the proper grinding wheels 
and grinding procedures. 


Are you taking full advantage of Norton re- 
search? Contact your Norton abrasive engi- 
neer or distributor. 


NORTON COMPANY, Worcester 6, Mass. 
Behr-Manning, Troy, N. Y. is a Norton Division 








140 






with the original cost of yc 


uel bill... 





If you do compare — and your operation is anyway typical — 
you'll find a single year’s fuel bill is — 


nearly as much as, 


equal to, 


or greater than 


— the total original cost of your boiler installation. Just think —in 10 
years’ operation — an installation costing $50,000.00 may burn up fuel 


worth $500,000.00, or more. 


Doesn't such a comparison give a jolt to the customary atti- 


tude toward first cost of equipment? 


} 
/ 


Doesn’t it — instead — focus attention on such questions as — 
Will my next boiler installation be able to burn 
efficiently the lowest cost coals available to my 
plantP Will it be able to burn a sufficient variety 
of such coals to make me independent of changes 
in the coal market? 


Two actual examples — many similar 
ones are on-record — are described in 
the box. Read them, and if you are 
approaching the time when you will 
need a new boiler, consult C-E where 
you will find (1) a viewpoint that is 
concerned primarily with high return 
on your investment in terms of low 
annual fuel cost, and (2) a line of 
equipment adequate for any fuel or 
steam requirements. 


COMBUSTION 


200 MADISON AVENUE °®* 


Thus sound economics will be com- 
bined with sound engineering and the 
right equipment to give you — not the 
cheapest installation you can buy — 
but rather one that will keep the all- 
important fuel bill down to a mini- 
mum. With present high fuel prices 
and no prospect of post-war reduction, 
such an installation now offers the 
opportunity of greater economies than 
ever before. A-907-A 


Ptave you compared... 











TWO EXAMPLES TO 
PROVE THE POINT 


A confectionery manufacturer 
operated a medium sized C-E 
Unit at moderate rating during 
1944. His fuel cost was $32,000. 
The original cost of the unit was 
$30,061. 
A Paper Company :operating . 

a larger unit under continuously 
heavy load through the same pe- 
riod paid $137,250 for coal. The 
cost of the equipment was $66,000. 








ENGINEERING 


NEW YORK 16, N. Y. 








BAUSCH & LOMB MICROSCOPE 


MODEL 
BA-8 


The B series of Bausch & Lomb Microscopes is planned 





optically and mechanically to meet the greatest possible 
number of uses with a standard instrument. In weight, in 
balance, in range of magnification (from 20X to 980X) 
and in accessories available, these beautifully built 
microscopes give you a precision instrument that's truly 
versatile. Model BA-8 has built-on mechanical stage of 
improved design. An Abbe Condenser, 1.25 N.A., is 
held in a full-ring mount. Positive, smooth focusing is ac- 
complished through rack and pinion coarse adjustment 
and B&L patent lever-type fine adjustment, with auto- 
matic take-up for wear. Write for Catalog D-185, 
“Laboratory Microscopes.” Bausch & Lomb Optical Co. 
Rochester 2, N. Y. 








BAUSCH & LOMB 


ESTABLISHED 1853 
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APTAIN HORACE L. HALL, U.S. Merchant Marine, 
aR retired, at his home in Springfield, L.I., N.Y., made 
daily recordings of transmissions from Australia, for 
more than four years, missing but four days. The appar- 
ently harmless news broadcasts kept the Australian 
Government in New York and Washington informed of 


every phase of the progress of the war, by a pre- 


arranged code. 
The National HRO, used for this remarkable accom- 
plishment is the first ever to have been shipped into the 


New York area and is over ten years old. 


NATIONAL COMPANY INC., MALDEN, MASS. 
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Mlle od cae a “Ajir-tite” Tobacco Pouch 


From garter buttons to tobacco pouches... . 
from goggle frames to faucet sprayers . . . from 
oil seal rings to dust boots—these are only a few 
of the innumerable precision-molded parts we are 
constantly producing in our extensive, modern 
plant for large and small manufacturers through- 
out the country. 

f it can be molded of RUBBER—ACUSHNET 
will mold it! Specialists since 1910 in processing, 
compounding and molding rubber, we are 
equipped to design and precision-mold, exact to 
specifications, parts or products of natural or syn- 
thetic rubber. 

We welcome all inquiries. When writing, 
please include complete information, specifica- 
tions or samples. 


Background illustration:—a “heat” of rubber garter 
buttons produced in a multiple mold. Button and strip 
is cut for attachment to garter. 
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Here’s Help for “ou 
























this “Quick-Change Act” 


MANUFACTURERS, who are tangled up in the rush of transition to peacetime pro- 
duction, can get loads taken off their shoulders by immediately effective assistance in special 
work from this fast-moving organization, whose like is found nowhere else: The Taft- 


Peirce Contract Division. 


Here is no precocious, single-skilled “war baby.” Here is a well-rounded, fully integrated 
plant which has grown up uninterruptedly through the booms, wars, depressions, and 
normal times of the last 75 years. During this time, Taft-Peirce has served plants all over 
the world, in every industry you can think of. And here, ready now, are men and machines 
to give you quickly what you need—a single tool or part, an entire tooling program, or 
repetitive production of parts, assemblies, or complete products. 


For action now, without stalling, wire or write to The Taft-Peirce Manufacturing Company, 
Woonsocket, Rhode Island. Or phone Woonsocket 1. 


FOR ENGINEERING, TOOLING, CONTRACT MANUFACTURING 


TAKE IT TO TAFT-PEIRCE 




















LUMMUS 
CHEMICAL PLANT 
EXPERIENCE 


ALCOHOL DISTILLERIES 

6 

ANHYDROUS ALCOHOL UNITS 
. 

SYNTHETIC PHENOL PLANTS 
* 

PHTHALIC ANHYDRIDE PLANTS 
e 

ETHYLENE AND PROPYLENE PRODUCTION 

_ 

SOLVENT RECOVERY PLANTS 
e 

FORMALDEHYDE PRODUCTION 
° 

BUTANOL FERMENTATION PROJECTS 
° 
STYRENE PLANTS 
* 
BUTADIENE PLANTS 

© 


AZEOTROPIC AND EXTRACTIVE DISTILLATION 


DESIGN PIONEERING 





in the Petroleum Chemistry Industry 


Petroleum has become a cheap source material for the manufacture of 
many chemical products . . . such as styrene, butadiene, phenol, toluol. 
alcohols, acetic acid, ketones, esters, resins, plastics and solvents. And new 
large scale manufacturing techniques have added the further advantage 
of lower chemical production costs — costs that are immediately reflected 
in competitive consumer products. As a result, the petroleum chemistry field 
is on the threshold of still greater expansion. Excellent opportunities await 
progressive chemical manufacturers and refiners. 

Lummus has pioneered in the development, construction and initial opera- 
tion of chemical plants, petroleum refineries and petroleum chemical plants. 
Its engineering services are now available for the further development of 
projects for the production of chemical raw materials from petroleum 
sources . . . and the development of process units for the manufacture of 
specific chemicals. 

For further information write to: The Lummus Company, 420 Lexington 
Avenue, New York 17; 600 South Michigan Avenue, Chicago 5; Mellie 
Esperson Building, Houston 2, Texas; 634 South Spring Street, Los Angeles 
14; In England: 78 Mount Street, London, W.1. 


IS THIS THE ANSWER TO YOUR PROBLEM? 


EXTRUDED PLASTIC TAPE FOR PUNCH PRESS OPERATIONS 


The use of SANDEE Extruded Plastic Tape is growing rapidly among manu- 
facturers everywhere for a great variety of punch press operations. It is being 
specified for jar and bottle liners, for tags, rings, fillers, spacers, washers, blanks, 
decorations, discs for toys and games, insulators, gaskets, and many other uses. 
SANDEE Tape is made in various thicknesses up to 3/16 inch and widths up to 
10 inches. A wide range of colors, plain strip or ribbed contours, in rolls for 
continuous feeding or in cut lengths. SANDEE Tape is satisfactory for beading, 
forming, blowing, heating, drawing and general fabrication, on most existing 
equipment. Let SANDEE plastic engineers suggest the composition of materials 
best adapted to your needs. All orders manufactured to specifications only. No 
stock. Ask today for free samples and the cooperation of our capable technical 
staff. No obligation. 
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bella ake STUMZENS — since. 


e Control of output voltage to within 
+k +%% of 115 or 230 V. 
DELIVER OUTPUT VOLTAGE CONSTANT TO 25% «=, 2% of 11S or 230. 
rated capacities. 
@ Quick response. Stabilizes varying 
input voltage within 1/20 second. 
performance of your electrical equipment. Such vari- e Entirely automatic. No adjust- 
ments. No moving parts. No main- 
tenance. 


FLUCTUATION of line voltage need not impair the 


ations are easily corrected with magnetic-type, en- 


tirely automatic Raytheon Voltage Stabilizers. 


aga 


Positive control is gained. Power supply is stabi- 


lized to +14%. Reliability and accuracy of perform- 
% 
ance are effectively improved, and at low cost. : BAYT! TT N 
Investigate. Determine how positive control of MANUFACTURING COMPANY 
E. WALTHAM 54, MASS. 


Laporte os, mm 


sake 


a 


line voltage can benefit your equipment. Our Bulletin 


DL-47-537 gives the detailed story. Write for it today. 
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DEPENDABLE 
PRECISION TOOLS 


@ —known for their high accuracy 
& wherever metal is worked. 


a 


Squores Indicators 
Combination Sets Vernier Tools V Blocks 
Calipers and Dividers Gages 


Micrometers 






Protractors 


BS BROWN & SHARPE MFG. CO. 
Providence 1, R. |., U.S.A. 


7 t “ 
BROWN & SHARPE 
TOOLS 








One Year Older... 
Many Years Wiser 


War has taught us anew 
the desirability for accu- 
racy and skillful craftsman- 
ship—traits that have long 
characterized Diefendorf 
Gear products. In this year 
of 1946 Johnny Gear, a 
year older and many years 
wiser, stands ready to meet 
your gear requirements. 


Our experienced engineers 
can help with your gearing 
problems. 





DIEFENDORF GEAR CORPORATION 


D. W. Diefendorf '30, President 
SYRACUSE 1, NEW YORK 


diefendorf 
EZEZEZZIGEARS 





Compression Distillation. — Taking time off from his 
numerous engineering and administrative duties at the 
United Shoe Machinery Corporation, Paut Consn, 35, 
comments (page 155) on the contributions which have 
recently been made by another Institute Alumnus, 
Commodore Robert V. Kleinschmidt, ’18, in developing 
satisfactory methods for converting abundant supplies 
of sea water into fresh drinking water. Mr. Cohen is a 
frequent contributor to The Review and since 1938 an 
editorial associate. 


Industrial Eyesight. — How a few medern pioneers in 
eyesight tests developed a numerical method of rating 
visual characteristics of human eyes and how these 
tests enabled industry to adapt employees’ work to their 
visual skills is ably recounted (page 159) by Davin O. 
Woopsury, ’21, who takes delight in showing the futility 
of employing Nineteenth Century eye tests for Twen- 
tieth Century industry. Mr. Woodbury is author of 
several books and is a regular writer on science and engi- 
neering for Collier’s. 


Group Dynamics. — Kurt Lewin, Director of the 
Institute’s Research Center for Group Dynamics, lends 
his authority and considerable experience to a discussion 
(page 163) of a better understanding of the behavior and 
psychological reactions of members of minority groups. 
Dealing with a social problem of major significance, Dr. 
Lewin’s article is the result of careful and painstaking 
work in the social sciences conducted at Stanford, Cor- 
nell, Iowa, California, and Harvard universities as well 
as at the Institute. These researches have enabled Dr. 
Lewin to lay the foundation for a systematic theory of 
group dynamics. 


Salvage. — For centuries the sea has claimed many 
sunken-ship treasures which have not been recoverable 
because of limitations in engineering materials and 
techniques of submarine salvage. WitLy Ley discusses 
(page 165) the possibility of retrieving some of the vast 
sunken treasure through recent developments in engi- 
neering. A prolific writer on engineering and science 
subjects, Mr. Ley is the author of several books, of 
which Rockets and Shells and Shooting reflect an intense 
interest in air-borne missiles. He has done research work 
since last summer for the Washington Institute of 
Technology in the nation’s capital. 


Early Brain Trust. — Thoroughgoing student of science 
and history, I. BERNaRp CouEn, who teaches physics at 
Harvard, combines these two interests to record (page 
167) the high degree to which science was marshalled 
during the Civil War in forming a scientific brain trust. 
His recent articles include “Newton and the Modern 
World” and “Benjamin Franklin as Scientist and Citi- 
zen” in the American Scholar, “Benjamin Franklin and 
the Mysterious ‘Dr. Spence,’” in the Journal of the 
Franklin Institute, and “Science and the Revolution” 
in The Review for April, 1945. 





Molybdenum is an economical preventive 
\ of temper brittleness in cast steel. 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING | MOLYBDIC OXIDE, BRIQUETTED OR CANNED « 
DATA ON MOLYBDENUM APPLICATIONS. | FERROMOLYBDENUMe:“CALCIUM MOLYBDATE” 











Before TOKYO Saw Them... 
STARRETT TOOLS Looked LOCKHEED’S 
LIGHTNINGS Over 


The “ON-TO-TOKYO” Model P-38L Lightning with its 
425-mile an hour speed and 4000-pound bomb capacity 
called for countless precision measuring and ins on 
eperssions, many of which were performed with Starrett 

icrometers, Vernier Gages, Dial Indicators and other 
Precision Measuring Tools. i 

Skilled hands and Starrett Tools just naturally go to- 
gynes. Starrett accuracy and dependability instill the con- 
dence that means better, faster work. 

Ask your mill supply distributor for Starrett Tools. 


THE L. S. STARRETT CO., ATHOL, MASS., U. S. A. 
WORLD'S GREATEST TOOLMAKERS 



















RS * GROUND FLAT STOCK 


) BANDSAWS © STEEL TAPES. 





Here are valuable facts on actual 

applications of DRY ICE and 

COz for every potential user of 

these vital materials —summarized from a recent Liquid 
survey. All applications listed are in practical use... Many 
of the wartime functions of DRY ICE and COz have peace- 
time counterparts—perhaps in your industry. 

Use this chart as a check-list for possible applications 
to your processes or problems... DRY ICE and CO2 serve 
industry in many important ways including chilling lubri- 
cants, shrinking metals, packaging foods, processing oil, 
controlling paint quality, etc. 

Ask for your copy of this free chart today... You'll find it belpful 


in many ways. 


*Migquid Carbonic Corporation 


3110 South Kedzie Avenue, Chicago 23, Illinois 
Branches in Princ 







ipal Cities of the United States and Canada 


MAIL ‘RETURNS 





Plaudit 


From F. G. Fassett, Jr.: 


Congratulations on the distinguished issue which launched Volume 
48, from the double M’s of the ‘*Tabular View” to the smooth layout of 
the carry-over. Brother, I know what a task that is. The Review for 
November sets a new high mark. More power to all of you. 
Washington, D. C. 


For Nonspecialization 


From F. La Verne Situ, ’23: 


In ‘‘ Mail Returns” in the July issue Mr. McKaig recommends that 
you publish more technical articles. Please don’t; we can get them in our 
usual technical magazines. Scientists are of necessity becoming more 
and more specialized in their particular work, and many, I am sure, need 
reading material to broaden their vision. I suggest more articles similar 
to Reverend Kopf’s address (published in the July issue) on work, love, 
and worship. Let’s not stress the work alone, the others are even more 
valuable. 

Hynes, Calif. 


Problem for the Analyzer 


From ANDREW LANGDON, 22: 


Reading Professor Caldwell’s article on the new differential analyzer 
at the Institute calls to mind that old problem of the two cyclists and the 
fly —a problem which his machine could undoubtedly solve with the 
greatest of ease. 

You will recollect that two cyclists, A and B, started simultaneously 
from towns, X and Y, 10 miles apart and pedaled toward each other on 
a straight road at a uniform speed of 10 miles an hour. At the instant 
of starting, a fly landed on A’s forehead, and A promptly brushed it off; 
the fly flew to B’s forehead by the shortest course, and B brushed it off; 
and then the fly returned to A’s forehead, and so forth. This procedure 
continued until the fly was crushed between the foreheads of A and B 
when they collided some minutes later. Assuming then that no time was 
consumed in brushing the fly and that the fly flew at an-average speed of 
20 miles an hour, how far did the fly fly? 

I well recollect giving this problem to one of the mathematical wizards 
(better unnamed) in Course VI one afternoon and having him tell me 
the next morning that he hadn’t had much time to work on it but that 
the answer was approximately 9.99 miles. 

Rochester, N. Y. 





Speed with 
Economy 





oS 
Mack International Motor Truck Corp. 





Getting your new factory into operation 
quickly may mean thousands of dollars 
to you — in production, sales and cus- 
tomer good-will. Our slogan “Speed 
with Economy” means what it says. 


W. J. BARNEY CORPORATION 


101 PARK AVENUE, NEW YORK 
INDUSTRIAL CONSTRUCTION 
Alfred T. Glassett, '20, Vice President 
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LEADERSHIP 


PROVED BY HUNDREDS 
OF CASE HISTORIES 





Cast Iron Distributor Base, now machined on 
New Britains by one of America's leading 
automotive manufacturers. 


In order to speed production the manufacturer 
sought a method of doing this job on a multiple 
spindle chucking machine. The difficulty presented 
was the necessity for maintaining the required con- 
centricity of the hole (+ .005) between the bowl and 


shank ends. Because of the thin wall at the bowl end 





satin ‘ ENTIRELY OPEN END CONSTRUCTION... 
and the long 9-3/16” shank the drilling operation LOADING POSITION EASMY ACCESSIONS 


was made extremely difficult by the weave in the 
shank as it was turned. New Britain engineers devel- 
oped the answer, with the use of special hydrauli- 
cally operated hook bolt fixtures and drill guide on 
a New Britain Model 675 chucking machine. 


Production was stepped up six times over that of the 
lathes formerly used. The operation is performed in 
19.4 seconds, or 186 pieces per hour, and with con- 
centricity well within the manufacturer’s require- 
ments. Here is another typical example of how the 
versatility of New Britain Automatics and New 
Britain engineering has applied the economy of 
multiple spindle automatic production to a job 


which formerly limited the manufacturer to slower, 


more costly methods. 





REAR VIEW: NOTE ACCESSIBILITY OF ALL TOOLS 





THE NEW BRITAIN MACHINE COMPANY 
NEW BRITAIN, CONNECTICUT 


NEW BRITAIN-GRIDLEY MACHINE DIVISION 





He takes sap from a tree without the tree! 


ANOTHER REASON FOR GOODSYEAR LEADERSHIP 


Nor long ago, Goodyear experts 
made history by producing an en- 
tirely new kind of cushioning mate- 
rial—Airfoam. They took liquid 
latex—the sap of the rubber tree— 
and “beat it” until it frothed up 
into air-filled foam. 

When war stopped the flow of 
this sap, Goodyear attempted to 
make Airfoam from the man-made 
latex used in the production of 
synthetic tires. It was no go. In- 
stead of remaining frothed, the 
synthetic latex flattened out. So 
Goodyear chemists started out to 


create—in the laboratory—a new 
“sap.” 

It took two years to do it. But. 
today, Airfoam made from this new 
synthetic latex gives you the same 
luxurious comfort you knew before 
—in pre-war Airfoam. It has that 
same remarkable resiliency or 
“come-back” that helped charac- 
terize Airfoam as “the greatest im- 
provement in cushioning in one 
hundred years!” 

Here, again, is a striking demon- 
stration of how Goodyear research 
experts work to serve you. 


A pioneer in rubber and the world’s 
leading builder of tires, Goodyear also 
is an experienced worker with fabrics, 
metals, chemicals, plastics . . . constantly 
developing new products that will be 


more useful to you. 


> 
GOOD,*.YEAR 


THE GREATEST NAME IN RUBBER 
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The Trend 


Hibernation Under Vacuum 


for industry (see The Review for January, 1945, 

page 171). One strain of yeast, for example, may act 
with special efficiency on waste sulphite liquor to produce 
alcohol, another on corn to produce acetone and butanol, 
a third to produce glycerol, and so on. Or a particular 
variety of mold may show special aptitude in synthesizing 
citric acid. Once such a thoroughbred strain has been 
isolated, it becomes a valuable property which must be 
protected not only from disease and contamination but 
also from uncontrollable mutations which might change 
its characteristics. The care and feeding of these aristo- 
cratic little organisms by the usual techniques of plating 
them on sterilized agar, keeping them in sterile environ- 
ments, and testing them now and then for potency is a 
procedure which requires considerable time of highly 
skilled personnel. 

By applying basically the same process used to dehy- 
drate orange juice and other agricultural products with 
delicate, hard-to-keep flavors, this procedure has been 
greatly simplified. In this new method, called the lyophil 
process, a small amount of the micro-organism in its spore 
state is placed in a tiny glass tube, so small that 1,200 
tubes can be stored in a tray 14.5 inches long, 12.5 inches 
wide, and 2.5 inches deep. The tube is placed in quick- 
freezing solution, and the frozen tissue is then dried under 
vacuum, a process which causes remarkably little dis- 
turbance to its physical or chemical condition. While still 
under vacuum, the tube is sealed and stored at near zero 
temperature. A few strains of molds do not react well to 
this technique, and a few more require recultivation 
every two years, but the majority can apparently remain 
in this dried and frozen state indefinitely. To reactivate 
one of these micro-organisms, the dried pellet is removed 
from its tube, wetted with water or a nutrient solution, 
and smeared on an agar plate where it proceeds to grow 
in normal fashion. 
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of Affairs 


This technique was developed at the Northern Re- 
gional Research Laboratory at Peoria, Ill., where, in the 
course of almost four years, the reactions to this process of 
nearly 4,000 strains of molds, yeasts, and bacteria have 
been tested. The use of vacuum to reduce the temperature 
at which water may be removed from heat-sensitive mate- 
rials, called sublimation when the ice in the frozen sub- 
stance changes directly into vapor without passing through 
the liquid phase, is being put to increasing industrial use. 
Penicillin and blood plasma are being dried in this man- 
ner on a large scale. 


Nine Degrees 
By Paut ConEen 


UPPLYING troops with water is a cardinal problem of 
logistics in any war, but World War II, fought fre- 
quently on sea, on lands that were waterless, and in areas 
that possessed such polluted supplies that they might, for 
all practical purposes, have been waterless, made this 
problem one of terrifying size and complexity. Of the 
many ingenious expedients developed to provide for the 
lone survivor of plane crash or shipwreck much has been 
said. There was also the task of providing for masses 
numbered by divisions on such places as Iwo Jima, Saipan, 
and the Coral Sea atolls and, of course, of supplying ships’ 
crews during the many months away from supply ports. 
Although military requirements are not directly compa- 
rable with civilian uses, it is interesting to note that the 
French transatlantic liner, the Normandie, whose periods 
at sea were normally less than a week, had tanks capable 
of holding some 1,000,000 gallons of water. 

The evaporators which are normally used to distill 
large amounts of portable water when other sources are 
unavailable are heavy consumers of fuel. Since the fuel has 
generally been made accessible by the exclusion of badly 
needed supplies or armament, from the military point 
of view this is a fault even harder to excuse than in an 
industrial application. It can now be revealed that during 
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BETATRON — Removal of war- 
time restrictions has enabled the 
General Electric Company to re- 
veal details concerning its 100,000,- 
000-volt betatron or electron ac- 
celerator. The betatron develops 
x-rays more penetrating than those 
produced from the recently com- 
pleted 2,000,000-volt x-ray tube. 
In addition, other interesting forms 
of radiation, previously available 
only in cosmic rays, have also been 
roduced. 


P' ; 

The principal part of the beta- 
tron is a 130-ton electromagnet of 
laminated silicon steel, 9 feet high, 
6 feet wide, and 15 feet long. 
Passing through the magnet from 
front to back in a rectangular 
opening are the ferromagnetic pole 
faces, 76 inches in diameter, which 
are wound with coils of 1l-inch 
copper tubing. Power to the electro- 
magnets is provided from a bank of 
capacitors rated at 24,000 volts, 
1,000 amperes. Discharge of the 
condensers through the copper coils 
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General Electric Company Photo 


energizes the magnet, and an intense magnetic field is concentrated between the horizontal pole faces. 

The heart of the betatron, shown under assembly here, is a toroidal vacuum tube made of 16 sections of molded and tempered pyrex glass, cemented 
together and placed between the pole faces in the operation of the betatron. The tube is 74 inches in over-all diameter and has an elliptical cross section 
8 inches wide and 5 inches high. The interior of the toroid was made conductive by sandblasting the inner surface, which was then silvered. At one 
point of the toroid is an electron gun to provide a source of electrons. The electrons are given an initial acceleration by an electrode maintained several 
thousand volts more positive than the electron-emitting surface. Once started on their way, the electrons are made to travel in a circular orbit by the 


intense magnetic field. 


The electrons are accelerated in their circular orbit for as much as a quarter of a cycle (1/240 of a second) when a pulse of current through two 
auxiliary coils on the pole faces causes the electrons to leave their circular orbit and strike a tungsten target which they had previously missed. Strik- 
ing the target, the electrons generate x-rays which emerge from the toroid in a narrow circular beam. Although the betatron may also be operated at 

power, when operated at full power the electrons make 250,000 revolutions and produce 100,000,000-volt x-rays. 





much of the war the armed forces were using evaporators 
based on the compression-distillation principle that re- 
quired about one-third or less of the fuel needed by the 
most efficient multiple-effect evaporators and were ap- 
proximately 15 times more efficient than the usual single- 
effect evaporator. The latest models of these compression 
stills will average at least 175 pounds of distillate for 
each pound of fuel used, a ratio believed to be higher than 
for any self-contained system of evaporation except, of 
course, the solar still. 

Although the principle of compression distillation dates 
from 1856, no American industrial applications before 
World War II are known. However, the possibilities of 
this method for meeting military demands for water were 
seen well before Pearl Harbor by Dr. R. V. Kleinschmidt, 
"18 (now Commodore Kleinschmidt of the United States 
Naval Reserve), and a development was initiated in the 
laboratories of Arthur D. Little, Inc. At the time the 
United States entered thé war, specialized units were al- 
ready under construction for the armed services. Built by 
the thousand for submarines, destroyer escorts, and land- 
ing craft as well as for land applications, there was enough 
compression-distillation equipment in service at the war’s 
end to supply the needs of over 1,000,000 men. This figure 
is based on a daily per capita consumption of seven gal- 
lons. Additional stills have since been put in service. The 
process is covered in detail by a paper presented on 
November 27 before the American Society of Mechanical 
Engineers by Allen Latham, Jr., ’30. 

Compared to the conventional evaporator, a compres- 
sion still has two remarkable features: It lacks a con- 


denser, and it possesses a steam compressor (generally 
driven by a gasoline engine in the portable, comparatively 
small-capacity units required by the military). In a com- 
pression still the steam rising from the raw water or brine 
goes to a compressor. It leaves the compressor at a higher 
temperature and pressure (by about three pounds a square 
inch) than it entered. Thus, instead of condensing or 
boiling at 212 degrees F., as it would at atmospheric pres- 
sure, the steam can now condense at about 222 degrees 
F. Since the raw water or brine from which the steam is 
being evaporated is about 213 degrees F., a temperature 
difference of approximately 9 degrees is created. 

The boiling raw water is now cold by comparison with 
the steam leaving the compressor, and so the thrifty en- 
gineers simply pipe the steam back into the evaporator. 
As the steam condenses, it releases its latent heat which 
boils off more steam, and so the process continues. Nat- 
urally, the higher-pressure steam which is condensing must 
be kept separate from the steam evaporating from the raw 
water, heat transfer taking place through metal surfaces. 

The compression still is somewhat more sensitive to scale 
formation on these surfaces than is the orthodox evapo- 
rator, for the temperature gradient must be increased to 
maintain the same rate of evaporation, and this can be 
done only by increasing the pressure of the steam leaving 
the compressor. Since the compressor on the military de- 
signs is generally driven by an internal combustion engine, 
the exhaust gases from which also heat the evaporator, 
and since these gases have more than enough heat to bring 
about a balance in the system, even when the heat-trans- 
fer surfaces are clean and the load on the compressor is 




















least, the increased heat output of the engine under 
heavier load is simply wasted. In a more or less typical 
field test the compressed steam pressure rose from 3.1 
pounds a square inch gauge at the beginning to 5.3 
pounds a square inch after 730 hours of operation. The 
initial output of 185 pounds of distilled water for each 
pound of fuel had dropped to 122 pounds at the end of the 
test. 

Where the condensate must be pure and free from oil 
contamination, as is the case with water, the choice of 
compressors is quite restricted. The presence of lubricant 
in the compression space is ruled out, and seals must be 
used to prevent shaft lubricants from entering. While 
centrifugal- and axial-flow compressors might meet these 
requirements, their characteristics conflict with the need 
for a gradually rising pressure as scale builds up on the 
heat-transfer surfaces. Blowers of the Connersville type 
are generally used. 

Because of the simple operation of this process and be- 
cause of its unusual efficiency, which is expected to exceed 
the quoted figures as units grow larger and heat losses 
become a smaller part of the total heat balance, many 
industrial applications are anticipated. 


Identification Tags —Early Models 


HE manufacture of badges, buttons, cards, and other 
means of identification, intended to make ingress and 
egress to restricted areas comparatively easy, has assumed 
the proportions of a sizeable business during the past four 
years. No establishment producing goods for military 
purposes was without its ample quota of identification 
tags for regular employees, semiofficial liaison personnel, 
and accredited visitors, and many firms only remotely 
associated with the manufacture of war products likewise 
succumbed to elaborate means of personnel identification. 
It is to be expected that the end of the war may greatly 
diminish the number of these annoying devices, concocted, 
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so it would seem, to tear one’s clothing and to hide at 
the crucial moment of entering forbidden zones. Cer- 
tainly many who displayed identification badges (not in- 
frequently referred to as “dog tags”) as a necessary evil 
will be glad to be rid of the plastic-covered passports 
likenesses which, more often than not, bear little resem- 
blance to the individual to be identified and which some- 
times are even misinforming. 

Although identification badges took on a variety of 
forms not previously used, and although employed to a 
greater extent than heretofore, these personal adornments 
are by no means an innovation. Indeed, centuries ago the 
Chinese had worked out techniques for hindering the en- 
trance of unauthorized persons to palaces or other lofty 
governmental quarters. The tags shown on this page 
date from the Nineteenth Century, and, although not 
among the earliest examples of their kind, they never- 
theless greatly outdate modern identification badges. 

The tags illustrated are made of close-grained wood, 
about three-eighths of an inch thick, and have highly 
polished surfaces. Usually intended to be worn on a cord 
or thong about the neck or waist, they were issued, for 
purposes of identification and authorized entrance, to 
merchants, gardeners, calligraphers, and others whose 
occupations brought them to the imperial palace. 

One side of the wooden badges usually bore the de- 
scription of the person being identified and often indicated 
the purpose for which the tag was issued. Markings of an 
individual nature were inscribed in ink in fine Chinese 
characters. The reverse side of the badge customarily 
bore the seal of the imperial palace or governmental office 
issuing the tag. Such markings, common to many identi- 
fication tags, were usually burned into the wood by a 
metal branding iron or its equivalent. 

The three tags shown here are from the Dard Hunter 
Paper Museum and are reproduced approximately one- 
half of their actual size. Translations were made by Yun 
Tsung Chao, ’38, and Dr. Hunter. 


Wooden identification tags, used to ap- 
prove entry of properly authorized in- 
dividuals to Chinese palace grounds, date 
back over many centuries, although those 
shown here are comparatively recent. The 
rectangular badge at the left identifies the 
calligrapher Ho Yi-chiang, described as 
25 years old, purple of face, and without 
facial beards. As indicated by brandings 
on the reverse side, this badge was issued 
by the office of the imperial palace su- 
perintendent in the 25th year of Kwangsu 
(about the end of the Nineteenth Century) 
and was worn about the waist. The badge 
in the center provides door entrance for 
one merchant from the Hua Hsing Bank 
Company. The seal of the issuing office is 
burned in on the reverse side, and the 
badge was issued in the year of Kwei-hei. 
The oval tag at the right identifies the 
calligrapher Hsi-ching of Room Chingssu, 
No. Chao 1075. The badge was made in 
the third year of the Cheun Tung reign. 
The reverse side shows the seal of the 
imperial palace and the information that 
it was issued—as was the tag at the 
extreme left — by the office of the imperial 
palace superintendent. 
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Rocket Weapons 


NVESTIGATIONS by British Intelligence and Royal 
Air Force experts, recently published by the Royal 
Aero Club, have shed some light on the details and history 
of the German long-range rocket V-2, which constituted 
the most important contribution of the nazi war machine 
to scientific progress. 

Most of the research and experimental work took place 
on the German island of Usedom, which is the western- 
most of the two large islands separating the Bay of 
Stettin from the Baltic Sea. The experimental station 
was located in the immediate vicinity of the small fishing 
village of Peenemiinde, which is located at the extreme 
northwest point of that island, and it was, for this reason, 
referred to as the “‘Peenemiinde Institute.” Founded 
in 1937, it became active in 1938, and experiments were 
carried on there until the institute was almost obliterated 
by the bomber command of the Royal Air Force during 
the night of August 17, 1943. One of the weapons de- 
veloped at that institute was the German flying bomb 
V-1, and a subsection developed the army projectile 
rockets of the types Nebelwerfer and Schweres Wurfgerit 
(described in the February, 1945, issue of The Review). 

However, the main activity of the institute was directed 
toward the development of large-size liquid-fuel rockets. 
This main section was under the command of General 
Dornberger, with Professor Wernher Freiherr von Braun 
in charge of construction and Professor Hermann Oberth 
doing the theoretical work. General Dornberger’s rocket- 
projectile research group had existed as a part of the 
German army’s weapon research before the Peenemiinde 
Institute was founded. 

In 1933 Dornberger and Count von Braun had de- 
veloped a 330-pound liquid-fuel rocket, called A-1 (Ag- 
gregate No. 1), which was tested at the artillery proving 
ground at Kummersdorf, not far from Berlin. It had been 
about 4 feet 7 inches long and had had a largest diameter 
of one foot. The next design, A-2, was finished and tested 
in 1934; it was about the same size as A-1 but with im- 
portant design changes. In the tests which took place 
from the German island of Borkum in the North Sea the 
A-2 rocket reached an altitude of 6,500 feet, with a 
burning time of 16 seconds. 

A-3, the first rocket developed at Peenemiinde, was 25 
feet long and 2.5 feét in diameter, tremendously large as 
compared to A-1 and A-2. Ready for take-off it weighed 
1,650 pounds; its rocket motor developed a thrust of 
3,300 pounds for 45 seconds. In 1938 it reached an 
altitude of 40,000 feet vertically and a maximum range 
of about 11 miles horizontally. 

The next model was Fernrakete A-4 (long-distance 
rocket A-4), which later became known under the des- 
ignation V-2. At first it looked as if the new model were 
going to be disappointing. The first A-4 rocket, fired on 
July 6, 1942, rose just three feet and then exploded, 
destroying the testing site. The second and third to be 
fired exploded at an altitude of about 16,000 feet. The 
fourth, fired in October, 1942, successfully covered a 
range of 170 miles, as did the fifth. Then a series of 13 
disappointments followed —some of the rockets ex- 
ploded, some just did not function, and many broke up 
in the air only a few seconds after take-off. However, 
the nineteenth was a success, as were most of the follow- 
ing. Among the subsequent hundred experimental firings 
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This odd-looking “half-cheese” antenna was designed by the scien- 
tists of the Radio Research Laboratory at Harvard University 
under the direction of Frederick E. Terman, °24, as a reflector 
element of radar-jamming transmitters. By creating interference 
which made the radar systems of German night fighters ineffective, 
the Royal Air Force made good use of radio-jamming methods to 
protect their bombers. This microwave half-cheese reflector is ex- 
cited by the waveguide and electromagnetic horn at its base. It is 
designed to produce a sharp beam in the vertical plane and a 
relatively broad beam in the horizontal plane. 


only one out of five misperformed, in most cases dis- 
solution being the cause for failure. 

By then the order for mass production was given, and 
more than a hundred additional rockets were used for 
target practice. One of the practice rockets, fired in 
June, 1944, exploded some 40 miles high over Swedish 
territory. Two tons of fragments (Continued on page 194) 














Better Eyes for Industry 


Numerically Rating Visual Characteristics, Improved Eye Tests 
Enable Industry to Apply Properly the Wide Range of Visual 
Skills of Its Many Employees 


By Davin O. Woopsury 


much care and understanding as you do your feet. 

Because you see well enough in daily life you ignore 
eyesight altogether, supposing it is perfect. That mistake 
has already meant tragedy for millions in lost jobs, in- 
efficiency, accidents, ill health, and decreased earnings. 
When the world learns that eyes are precision instruments 
with many potential skills, vast benefits will come to 
everyone. 

No pair of eyes is perfect, any more than any camera 
is perfect. Hundreds of different cameras are designed for 
different jobs. Optical science has discovered as many 
different eyesights, each one best for a special type of job. 
A century ago most work was done outdoors, and “nor- 
mal” eyesight meant good vision at a distance. Today the 
working world is under our noses; normal eyes do not 
exist. Some work requires clear vision eight inches from 
your face; other jobs demand extreme depth perception, 
color sensitivity, lightning rapidity in far-to-near accom- 
modation. One eye alone can see to do some work faster 
and more comfortably than two eyes. There are opera- 
tions that the blind can do better than the seeing. But by 
conventional standards all such people are hopelessly 
incapacitated. 

War has forced us to overhaul obsolete ideas of vision. 
Now it is not what your eyesight is but what it can do 
that counts. A whole new science of industrial vision is in 
the making. The discovery and application of visual skills 
may bring about a new industrial revolution. 

Few factories and fewer employees realize that eyesight 
can be advantageously matched to jobs. Old-time normal 
vision, good at 20 feet, is still a measure of your fitness for 
any job. Whether you are a toolmaker or a clerk you must 
pass the same test as a truck driver or a janitor. If you 
fail, you get work where poor vision is considered no 
hindrance. Hidden visual skills are mostly ignored — and 
wasted. 

Enlightened industry has been examining employees’ 
eyes for 30 years. By 1941 all big plants considered eye 
tests one of the most important parts of medical examina- 
tions for job applicants. Those with substandard vision 
were turned away. A huge class of industrially blind had 
grown up. It included thousands of skilled artisans, adrift 
in the market with little prospect of a good job. These 
people were out of luck simply because employers, hon- 
estly trying to set up high standards of physical fitness, 
had been told to use obsolete visual tests inherited from 
Civil War days. 

Vast numbers who did pass the tests brought the wrong 
visual skills to their work, squinting and straining to see 
the task they were trying to do. Thousands of accidents 
followed; fantastic records of poor workmanship, inferior 


[: you are like most people you give your eyes about as 


production, and low morale resulted. All were blamed on 
stupidity, clumsiness, and on anything other than im- 
properly applied vision — usually the real cause. Even 
more people in industry, who had become experts at their 
jobs, began to get “too old” for their work and were de- 
moted or dismissed. No one seemed to remember that 
close vision always deteriorates around age 40 but usually 
can be completely restored with glasses. In extreme cases, 
persons went to eye specialists for reading glasses but 
never considered wearing them to work. As a result, old 
timers everywhere slid off into unimportant jobs as they 
approached 60, and thus some of the most experienced 
and valuable artisans were taken out of circulation. 

When the war emergency forced industrial America to 
scrape the man-power barrel clean, everyone who could 
stand erect got a job and kept it, eyes or no. In a few 
plants, intelligent personnel directors began to investigate 
the possibility of a relationship between visual skills and 
jobs. It was not a new idea; it was new only to industry, 
which had always had a labor surplus. But now every man 
must count to the utmost if giant output schedules were 
to be met. These enlightened directors found that psy- 
chologists and optical experts had long been trying to 
arouse industry to the value of matching eyes to jobs. An 
industrial vision program was ready to go, waiting only 
for the chance to be tried. Here and there the idea was 
adopted; today it has become an outstanding success 
among a few hundred thousand people. Its expansion 
throughout the country depends on industry’s becoming 
aware. 

The eyes-for-the-job idea started 12 years ago in a 
hunch of A. E. Betts, a Cleveland school superintendent. 
Betts thought children’s eyes should be tested before they 
learned to read. But doctors had no standards of visual 
skills or any method of identifying them. So Betts began 
to experiment on his own with the help of R. A. Sherman, 
then of the Keystone View Company in Meadville, Pa. 
Sherman developed a new instrument, a modern version 
of the old stereoscope, using design cards instead of pairs 
of pictures. He scoured the optical professions for intelli- 
gent help and found it in Dr. Carl F. Shepard, a Chicago 
optometrist. Together they tried out more than 40 tests. 
A mass of data was collected from experiments on thou- 
sands of children, but it gave little light on whether a 
child could or could not read. 

A psychologist, Joseph Tiffin, tried the instrument on 
college freshmen with even less success. Vision and schol- 
arship seemed utterly independent of each other. But all 
these investigators believed in the existence of visual skills 
and kept on. Betts’s work in the schools eventually 
yielded the reading clinic; Tiffin opened a department of 
industrial psychology at Purdue University with visual 
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Courtesy of Bausch and Lomb Optical Company 
The Ortho-Rator, shown here in use at the plant of the Sperry Gyroscope Company, has played an 
important role in correlating employees’ visual skills and industrial operations. 


studies as a main issue; and Sherman moved to the 
Bausch and Lomb Optical Company, which had agreed to 
underwrite this research project. 

Associating with Dr. Hedwig Kuhn, an industrial eye 
specialist who had done splendid work in the Indiana 
steel mills, they tested 16,000 employees, searching for 
some connection between eyesight and job efficiency. 
They found almost nothing. In the midst of discourage- 
ment it dawned on them that visual skills, like the eyes 
themselves, were so delicately balanced that rough-and- 
ready, pass-or-fail tests could not possibly spot them. A 
numerical scoring system was needed, backed by a high- 
precision instrument to grade every pair of eyes in succes- 
sive steps from zero to near perfect. No such instrument 
existed. After two years’ work, Bausch and Lomb devel- 
oped a device called the Ortho-Rator, with which a 
trained operator could score most of the important talents 
of a worker’s eyes and record them all on a punch card to 
make up a definite and individual pattern. 

With an early form of Ortho-Rator, Tiffin got the first 
hopeful results. Cards taken on large groups of machine 
operators showed similar patterns when the operators 
were better than average, but scattered, dissimilar pat- 
terns when they were poor workmen. Tiffin knew what 
must be done next — a vast statistical study should be 
made on workers of every kind, millions of pattern cards 
sorted, and visual skills gradually lined up with particu- 
lar types of manual and brain work. It would take years 
and a large sum of money. Just as he made his start, the 
United States went to war, and supplies of men and ma- 
terials for such a program dried up completely. 

Then war itself came to the rescue of industrial vision. 
Soon after the attack on Pearl Harbor, the Navy began 
sending groups of recruits to special training centers for 
range-finder operators. The first unit was especially picked 
as the best material that standard tests could turn up. 





Practically every man failed, 
and the whole group was re- 
jected. Range finding requires 
extreme depth perception or 
stereopsis, and standard eye ex- 
aminations ignore it. The Navy 
immediately looked around for 
better tests which would feed 
the right material into the 
specialty schools without time- 
consuming errors. The half- 
developed Ortho-Rator was 
adopted, and priorities for its 
development and manufacture 
were allowed. Today the system 
is standard Navy routine. 

With government demands 
satisfied, Sherman got permis- 
sion to try the improved instru- 
ment in a few war plants. Indus- 
trial vision at last began to 
move. Tiffin established at Pur- 
due a special course for training 
company personnel in applying 
the tests. The makers of the 
Ortho-Rator set up a plan for 
loaning instruments and giving 
expert, technical advice. Key 
plants east of the Mississippi 
were invited to join the work, and that is where the mat- 
ter stands now. 

A typical industrial vision success story is coming out 
of the Sperry Gyroscope plants today. Sperry took up the 
idea when expansion was forcing the company to hire 
hundreds of new workers a day, most of them inex- 
perienced and untrained. In one assembly department a 
two weeks’ training course had to be given, and, although 
standard performance tests were tried on each candidate, 
20 per cent failed. The situation was causing a serious loss 
of materials, production, and time, as well as a great ex- 
pense. Finally, visual-skill tests were tried on these re- 
cruits, and it was immediately found that much of the 
trouble lay in unsuitable eyes. Learners who became ex- 
pert almost always turned in a certain visual pattern 
which those who failed did not have. By making the suc- 
cessful pattern a primary requirement for that inspection 
job, Sperry cut failures just as the Navy had done. 

The company immediately expanded visual testing pro- 
grams to all machine and inspection departments. Broad- 
ening still further, highly skilled older employees were 
tested for declining visual skills, and 40 per cent were 
found to be definitely in need of eye correction. These 
corrections were incorporated wherever possible in safety 
goggles already being worn. Visual-skill testing at Sperry 
has become a major factor in breaking a serious man- 
power bottleneck. A general over-all improvement in 
employee performance is expected when the program is 
finally completed. Sperry has found that at least 85 per 
cent of the workers who do not have the right vision for 
their jobs can get it by being fitted with proper glasses. 

What are the visual skills that combine to make these 
patterns? The act of seeing is a combination of the action 
of eye muscles, nerve controls, and psychology not yet 
fully understood. The eye muscles themselves are as 
strong as the finger muscles, but the other two factors 
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hold the real secret of visual 
skills. Simplest talent of the eye 
is to focus sharply on objects 
several feet away. This far acuity 
is the basis of the old 20/20 test 
still generally used to define nor- 
mal sight. But it is about as 
good, as a measure of near 
acuity, as the amount of gold in 
a man’s teeth. The new system 
calls for tests at 18 inches as 
well as at 20 feet, and a low 
score in the former will throw 
any candidate outside of the 
pattern required for close work, 
no matter how superior he may 
be in far acuity. 

For example, hosiery loopers 
thread half-finished stockings on 
rows of tiny needles to be 
knitted up on a machine. To see 
each needle they must work at 
eight inches from their eyes. 
Recently it was found that loop- 
ers with good far-acuity scores 
produced an average of 38 per a 
cent less stockings per hour than 
workers with poor scores. But 
manufacturers had never known 
this. They had been relying on the old 20/20 test, trying 
out hundreds of girls by the hit-or-miss method. It takes a 
year to train a looper, and if she has to be dismissed it is a 
serious loss to all concerned. So little was this understood 
that one doctor found a number of nearsighted loopers 
and had them wear distance glasses all the time. They 
could not work until they had discarded the glasses alto- 
gether. Now, some mill operators use modern industrial 
vision tests, score every applicant carefully, and either 
give them occupational glasses or less exacting jobs. 

Another misunderstood visual skill is the combination 
known as accommodation and convergence. Your eyes 
habitually focus somewhere near the object you look at 
and more or less point to it. If the error is slight you don’t 
notice it; if it is considerable you may see double or 
blurred, or both. Conventional industrial eye tests take no 
account of these visual skills; a lack of them may go un- 
noticed until an accident or chronic headache sends you 
to a doctor. But good accommodation is important when 
you drive a car. If it takes you more than a tenth of a sec- 
ond to change focus from the dashboard to the road ahead, 
in a pinch you may not be able to avoid a collision. Quick 
accommodation is a prime necessity for fighter pilots, who 
must watch their instruments continually and yet be 
ready to pick up instantly an enemy plane in the distance. 
For both you and him, visual-skill testing is the only 
method of preparing for an emergency. If you know you 
lack the talent for quick eye changes, you can learn to be 
more than usually cautious. 

Closely allied to these skills is stereopsis, or depth per- 
ception. Well-matched eyes, mental habits, and expe- 
rience combine to give most people a good three-dimen- 
sional sense up to 300 feet. This type of vision is essential 
in jobs such as range finding, and good stereopsis can be 
increased by careful training. Both the Army and the 
Navy use special instruments to measure it. Many occu- 
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Courtesy of Westinghouse Electric Corporation 


Excellent example of the many industrial tasks requiring good vision for close objects is given by 


this micro-laboratory research worker. 


pations do not require it, and a high score in this respect is 
unimportant. Stereopsis cannot be ignored, however, as 
sometimes the lack of it means death. 

Stereopsis and convergence are the first two faculties 
to disappear in heavy drinking, and their Joss probably 
accounts for most of the alcoholic accidents. Much more 
dangerous is the man without depth perception who gets 
a job to which stereopsis is important. There is the case of 
Jim T., a top-notch machinist in a locomotive works, who 
was made a crane operator when the regular man left. 
Jim, intelligent and highly responsible, smashed a $7,000- 
machine on his first day in the cab and crushed a man’s 
foot with a load of steel plates on his second. On his third 
day, he knocked a man off a staging and killed him. 
Neither Jim nor his employer knew that he lacked stereo- 
scopic vision until the visual-skill tests proved it. Jim’s 
flat vision had cost the company thousands of dollars, and 
a fellow worker had lost his life. Now every worker in that 
plant is checked to see that his pattern is right for the 
work he does. 

Eight per cent of men and 1 per cent of women are 
color blind, but color sensitivity varies widely and not in- 
frequently between the two eyes of an individual. In the 
dyeing, printing, and paint industries, color perception is 
a major skill. This faculty may change from day to day, 
and it is believed to decline with age. Accurate scoring 
tests, still being worked out, will eventually tell whether 
a new employee has enough color sense to see him through 
his job as he grows older. If he starts off with a poor score, 
he can be put in work where high sensitivity will never be 
important. Color perception tests are already being used 
to indicate one’s general health. Toxic conditions destroy 
this visual skill; when a worker suddenly becomes color 
blind he is sent to the hospital for a check-up. Often a ma- 
jor disease is then caught in its earliest stages, and serious 
trouble is avoided. 
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Almost universal] is the dominant eye; commonly one 
eye leads and the other follows. There is no trouble if the 
difference is slight, but sometimes the poor eye, though 
perfectly good alone, refuses to team up with the good 
one. Then stereopsis is destroyed and sight may be con- 
fused. Accidents or poor workmanship usually follow. 
Thirty years ago a British investigator put a red glass 
over the good eye of a cricket player and nearly doubled 
his batting average by forcing that eye down to the level 
of the poor one. Few of us know it if one eye is inferior to 
or has different skills from the other. Even if we are almost 
blind on one side we may not realize it. But the old-style 
20/20 eyesight test quickly spots the condition, arid many 
thousands of “monocular” people have been refused jobs 
accordingly. The new tests, however, prevent this by 
allowing for it in the permissible visual pattern. A num- 
ber of kinds of close work 
can even be done better 
by one-eyed people so 
long as depth perception 
is unimportant, and one- 
eyed workers, according 
to a recent survey in 
Massachusetts, almost 
never have accidents. 

A man who had gone to 
night school to become a 
toolmaker had never held 
a position better than 
that of janitor because he 
had only one eye. When 
the plant for which he 
worked finally installed 
visual-skill tests, he quali- 
fied for and got the job 
for which he had trained. 

However, persons with 
monocular vision may be 
dangerous as bus drivers 
orrailroad operators. Many 
people normally have 
“tunnel vision” — they 
see little on the side and 
see well only straight 
ahead. Right-eye monocu- 
lars are all right in Amer- 
ica but a risk in England. 
The American’s good right 
eye will see a car ap- 
proaching from the right 
and warn him to come to 
a stop when the time for 
avoiding an accident is short. Yet where traffic keeps to 
the left, he is practically blind on the side of greatest dan- 
ger. Conversely, a left-eye-dominant driver is in danger in 
the United States. Sherman and Shepard hope that these 
lacks in visual skill will soon be taken into account in 
examinations for automobile driving licenses. They re- 
mind you of the man they once tested for a bad case of 
left-eye dominance. Driving to work after having been 
fitted with new glasses, he discovered there were houses 
on the right side of a street which he had always used. He 
had thought there was nothing there but vacant lots. 

Industrial vision tests which show up variations in all 
the many skills are going to mean enormous gains for la- 





Courtesy of National Soctety for the Prevention of Blindness 

Depth perception is highly important for many kinds of industrial op- 

erations. The patient is undergoing tests which determine whether his 
depth perception is adequate for specific types of industrial jobs. 





bor and management alike. In every plant where the sys- 
tem has been adopted the employees have clamored to be 
tested and retested. Their unions are solidly behind the 
idea because it means promotion to better positions and 
higher pay and especially because so many thousands of 
older workers can be kept on in jobs to which their senior- 
ity entitles them instead of yielding to younger men who 
formerly could turn in better performance. Management 
is enthusiastic for industrial vision because it immediately 
results in better shop efficiency, fewer accidents, and lower 
insurance rates, to say nothing of higher morale. 

To apply visual-skill testing throughout the United 
States will be a gigantic task requiring the utmost co- 
operation of management, labor, and the ophthalmic pro- 
fessions. The principal hindrance will be that a majority 
of all workers are employed in plants too small for the 
program to be effective. 
The answer has been 
found by a Chicago ocu- 
list, Dr. Harry S. Gradle, 
whose Illinois Society for 
the Prevention of Blind- 
ness already offers to send 
teams into any plant in 
that state to do the visual 
testing for one dollar an 
employee. The teams in- 
clude an expert operator 
with an Ortho-Rator and 
pattern cards, a plant 
efficiency psychologist, 
and a recorder. Tiffin’s 
Purdue group offers to 
correlate the results and 
recommend changes in 
jobs where necessary. A 
special American Medi- 
cal Association commit- 
tee, under Dr. Albert C. 
Snell, and a similar com- 
mittee of the American 
Optometric Association, 
headed by Dr. Richard 
Hall, are both co-operat- 
ing fully. Such visual- 
testing teams, the doctors 
hope, will some day cir- 
culate all over the coun- 
try; and, having cleaned 
up the situation in indus- 
try, they will go on to 
serve school children to 
whom only old conventional eye tests are now available. 

Meanwhile, Tiffin and Sherman and their associates 
are gradually building up a vast store of data from which 
they will some day be able to construct visual patterns 
for top performance in every occupation in the land. 
They see no reason why visual-skill tests should not be- 
come a regular part of eye examinations everywhere, and, 
to bring this day closer, optical manufacturers are con- 
stantly striving to improve instruments of measurement. 
The war has done much to hasten this improvement, but 
the greatest advances are sure to come when America 
realizes that we cannot afford to refuse a man a job be- 
cause he fails to qualify on visual tests of 100 years ago. 
























Research on Minority Problems 


Focused on Everyday Intergroup Relations in Different Settings, 
Realistic and Practical Collaboration of Scientists Brings 


Forth New Light on Minority Group Behavior 


By Kurt Lewin 


is composed of a number of minority groups de- 

manded advice. For six months the council had 
heard regular lectures on minority problems from scien- 
tific experts, and, as a result, this sentiment prevailed: 
Enough of science; now tell us what to do. 

Such attitudes are probably more prevalent the more 
difficult the situation. However, a person who takes his 
clue from the experience of the engineer might be inclined 
to answer, “Action without knowledge of the facts and 
without understanding of the workings of the forces be- 
hind the facts is blind; the more difficult the problem is, 
the more necessary is research.” World War II, and par- 
ticularly the atomic bomb, has made it a matter of com- 
mon knowledge that the natural sciences have far out- 
distanced the social sciences. Many people have become 
frightened. No good can come from an attempt to set the 
clock back and to retard natural science. Instead, we 
should realize that it has become a question of human 
survival to promote social science in such a way that 
both natural ‘and physical science become equally vig- 
orous and successful. 

The blueprint for research on.sound social manage- 
ment of local, national, and, to a degree, even of interna- 
tional matters can well be taken from research on physical 
engineering: Action should be based on knowledge of the 
factual situation and on unbiased insight into the laws 
governing the facts. As in physical engineering, social 
management of the intricate problems of modern society 
should be based on systematic, scientific experimentation. 
The scientific laws discovered in this way do not usually 
tell an unavoidable future, nor have they the character 
of rules for action to be applied in all cases. Rather, they 
provide principles which permit us to determine how the 
various situations can be dealt with rationally and effec- 
tively. 

To handle the practical problem which a situation pre- 
sents, the engineer frequently must bring together facts 
and conclusions which the scientist is accustomed to treat, 
for purposes of analysis, in separate branches of physics 
and chemistry. As the social sciences gradually move from 
the descriptive stage toward experimental procedures, 
they, too, are forced to see and to treat facts in line with 
their interdependence in concrete situations rather than as 
separate topics of either psychology, sociology, anthro- 
pology, or economics. The necessity of handling effec- 
tively the various branches of our own Army — as well as 
enemy and Allied groups, both military and civilian, all 
over the world — has done much to bring together these 
disciplines on problems of production, communication, 
organization, personnel selection, leadership training, 
propaganda, and psychological warfare. 


RR i ecm the community council of a town which 


(163 ) 


Economists, psychologists, and anthropologists seem 
to be increasingly aware that the time has come for real- 
istic, practical, and scientific collaboration. Government 
studies on bond drives have demonstrated the superior 
predictive value which the combination of psychological 
and economic methods has relative to economics alone. 
Market research, public opinion measurement, studies 
on psychological factors influencing the success of agricul- 
tural policies, anthropological studies on community 
resettlement in depressed economic regions, and studies 
on the factors determining changes in food habits all are 
important moves in this direction, although mere begin- 
nings. To play its proper role, American diplomacy as 
well as American business will have to have a much deeper 
insight into the way the Chinese, the people in the Nether- 
lands East Indies, and those in the South American 
countries think and act. 

One problem which cuts across national and interna- 
tional lines and appears in one form or another in most 
of the economic, political, cultural, and organizational 
issues mentioned is the so-called minority problem. 

The minority problem is not merely the Negro prob- 
lem. Even if we add the names of the various ethnical 
and religious groups in the United States, such as the 
Armenians, the Greeks, the Italians, the Jews, and the 
Catholics, we have hardly circumscribed the field cor- 
rectly. Properly, we should include the blind and the 
hard of hearing, the crippled war veterans, and, in a way, 
women and children. Scientifically speaking, the minority 
problem is but a part of a topic that deals with the effect 
of group status on group living. Viewed this way, the 
problem has an immediate relation to status differences 
in any organization or group and is linked to questions 
which sound management everywhere should be pre- 
pared to face. 

The study of minority problems is not new. At first, 
scientists were mainly interested in finding the truth 
about equality or inequality of different groups or races. 
It seemed to have been assumed that prejudices would dis- 
appear and people would treat each other the way they 
should as soon as science could show objectively and 
conclusively what equality or differences exist between 
groups. 

Scientists interested in minority problems, therefore, 
probed into such questions as how the intelligence of 
Negroes, Italians, Greeks, and American Indians com- 
pares with that of the American white second and third 
generations. Are there any differences in skills and abili- 
ties? What is the effect of bilingualism on the children of 
immigrants of various stocks? What differences in phy- 
sique exist between groups, and how does living in 
America influence this physique? 
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From these studies, one conclusion seems to be ac- 
cepted by most experts in the field: ' The differences which 
exist today between the skill, knowledge, and conduct of 
the average member of various ethnic and religious groups 
in the United States are mainly the result of the fact that 
the children of each group grow up in different settings. 
Certain differences of temperament may be in part heredi- 
tary. However, given proper education and opportunities 
there is no indication that the level of ability of one group 
would be essentially lower than that of another. Certainly 
the amount of overlapping of abilities between members of 
different groups is more significant than any difference 
which group averages may show. 

Let us assume that future studies would corroborate 
this finding. Would that settle the minority problems in 
the United States? We can say with certainty that such 
would not be the case. While stationed in England, an 
American soldier from the South might see a Negro 
soldier with a white British girl. He might know all the 
facts; he might firmly believe in American democracy 
and feel he “ought not to mind.” In spite of his better 
self, however, he might feel outraged. A study just com- 
pleted at Harvard ? has probed into the effect of educa- 
tion on prejudice. It shows that knowledge about facts 
concerning Negroes is greater, both in the South and in 
the North, for college graduates than for high school and 
grammar school graduates. This better knowledge about 
Negroes, however, has relatively little effect on attitudes 
toward Negroes; prejudice seems to be more strongly 
affected by the social atmosphere (South or North) 
in which a person lives than by the knowledge he has. 

We are slowly recognizing that the fundamental prob- 
lems of minority questions are not objective facts about 
similarities or dissimilarities of groups but have to do 
with the ideas or stereotypes which the members of one 
group have, rightly or wrongly, about other groups. The 
problem of the objective properties of a group remains 
important, but it is only one of the questions to be con- 
sidered for forecasting events or planning action. 


1 Arthur W. Kornhauser, “Should Negroes Have Equal Rights?” 
The American Magazine, August, 1945, p. 32. 

2 Babette Samelson, “‘Does Education Diminish Prejudice?” The 
Journal of Social Issues, 1, No. 3, p. 11. 





The examples just mentioned show that neither the 
values which the individual consciously accepts nor the 
facts he knows suffice to determine his action. What, then, 
dominates the form of social conduct? The answer seems 
to lie in the following direction. 

The driver who steers his automobile through traffic 
is guided from moment to moment by the position of his 
car within the street and the objects moving on it. If 
he sees that he is driving too close to the side or too much 
toward the middle of the road, he more or less automati- 
cally acts to correct his position. A child running unex- 
pectedly into the road makes the driver jam on the brake. 
In other words, the individual’s action is determined by 
the way he perceives his own position in his surroundings 
and by the perceived character of the various parts of 
his surroundings. 

In a similar way, our social action is steered by our 
social perception. If an individual perceives another per- 
son or group as dangerous or repulsive, he will have an 
urge to avoid that person or group or to act negatively. 
If a person or a group appears attractive, the individual 
will tend to move socially toward him or it. Only to the 
degree to which our values or our knowledge change our 
perception of the social world will they change our 
everyday action. 

To understand the behavior of minority or majority 
members we have to ask therefore what determines their 
social perception. This is one of the basic questions for 
future research. Today we can merely present illustrations. 

Alfred J. Marrow and John R. P. French, Jr., who for 
a number of years have been experimenting with group 
problems in a sewing factory, report the following story.’ 
Everybody in the sewing industry seemed.to agree that 
women workers over 30 years of age are too old to handle 
the power-driven sewing machines. Management wanted 
to know how much money was lost on the average workers 
who had to be hired as a result of the man-power short- 
age. A study was conducted which showed that in all 
essential aspects of factory work, such as absenteeism, 
turnover, rate of production, and even rate of training, 
the average older woman worker (Continued on page 182) 


3 Alfred J. Marrow and John R. P. French, Jr., ‘‘ Changing a Stereo- 
type in Industry,” The Journal of Social Issues, I, No. 3, p. 33. 





Signers of the Declaration of Independence were among the first to recognize the rights of minority groups. This painting by Barry Faulkner 
is one of the murals in the National Archives Building in Washington. 
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Fortunes—Twenty Fathoms Down 


Modern Engineering Techniques Give Promise of Retrieving 
Treasures Held for Centuries in Davy Jones’s Locker 


By Witty Ley 


N 1911, tourists aboard English Channel steamers 
I which passed the Dutch island of Terschelling at the 
mouth of the Zuider Zee could see a strange vessel in 
action. Its general outline was that of a small freighter, 
which indeed it had been originally. But there was some- 
thing like a gigantic wire cage mounted at its stern. Into 
that cage led a big pipe, more than a foot in diameter, and 
from that pipe issued a continuous stream of sand, mud, 
and water, splashing through the wire netting and falling 
into the sea again. A similar big pipe led overboard from a 
point near amidships, and obviously the stream of water 
and sand came up from the sea through that pipe. 

The tourists who saw this vessel were not puzzled for 
even one moment. They knew what it was and why it was 
there, because these activities had filled columns upon col- 
umns of newspaper space all over Europe. The freighter 
was the vessel Lyons of the National Salvage Association, 
and its job was to help salvage as much as possible of the 
fortune known to be aboard a sunken vessel. The fortune 
consisted of about $21,000,000, mostly in gold coins, and 
the name of the sunken vessel was Lutine. 

There can be no doubt that the engineers of the Na- 
tional Salvage Association who tried to recover that for- 
tune — and failed — had done an excellent job. There 
can also be no doubt that we could do much better today. 
The story of the Lutine, and especially of the difficulties 
of salvage after it rested on the bottom of the sea off Ter- 
schelling Island, will provide background from which we 
may evaluate the probability of recovering its treasure by 
methods of modern technology. 

Originally the Lutine had been a warship, a fast-sailing 
and (for its time) heavily armored (32-gun) French frig- 
ate which, by the year 1799, was in British possession. It 
was in that year that a call for money reached England. 
The call originated from Hamburg, then a proud, free, and 
independent city which was growing rapidly because of 
the Napoleonic wars. Hamburg’s merchants made huge 
profits but needed cash. British merchants were glad to 
lend the cash, for under prevailing conditions the success 
of Hamburg’s merchants also meant profits for British 
firms. Several London banks got together $24,000,000, 
most of it in gold coin, the remainder in gold and silver 
bars. The fortune was loaded on the Lutine, and the vessel 
left Yarmouth Roads in the morning of October 9, 1799. 
Twenty-four hours later the Lutine was no longer afloat. 
A sudden change of winds had forced her to run in the 
direction of the Dutch coast, and near Terschelling she 
ran aground and capsized. Of the crew of 300 men only 
two sailors survived. 

It was a black day for Lloyd’s of London, for the 
Lutine had, of course, been fully insured. At the time, the 
Dutch Government was allied with France and at once 
confiscated the vessel, but it did nothing about the treas- 
ure for more than a year. There seemed to be no hurry; 


the wreck was easily visible, and at lowest tide a suffi- 
ciently tall man might actually reach it afoot. After a year 
or so the fishermen of the vicinity were ordered to extract 
the valuables, and they harvested more than a million 
dollars. But in the winter of 1801 the currents changed, 
and the wreck was buried under many feet of sand. 

About 20 years later the firm of Lloyd’s petitioned the 
Dutch king to return the rights to the Lutine to England, 
and the king presented the vessel (still sunk and buried) 
to George IV of England, who passed the present on to 
Lloyd’s. But difficulties were in the way of salvaging 
operations, and everything seemed lost until in 1857 a 
new change in sea currents removed the sand from the 
wreck. A Dutch salvaging company, having an arrange- 
ment with Lloyd’s, hired divers to approach the wreck, 
and the divers succeeded in removing gold bars valued at 
half a million dollars. In 1858 the sea again covered the 
wreck with sand. Divers could still get at the sunken 
vessel even though more work was required, and another 
$1,500,000 was salvaged. In time, the sand got too deep 
for Nineteenth Century operations, and after long waiting 
and several useless attempts the Dutch salvage firm gave 
up. That was in 1900. 

A few years later the National Salvage Association, a 
British firm, began work. Their specially designed vessel 
was to remove the sand from the wreck by means of a 
centrifugal pump operated by the ship’s engine. Sand 
removed from the wreckage was passed through a sieve 
for the purpose of recovering loose coins and other small 
valuables. New difficulties now presented themselves. The 
sea current heaped more sand on the wreck than the 
pumps could remove. However, this did not discourage 
the engineers, who had an alternate plan of producing a 
channel which would divert the current. It was a big job, 
requiring the movement of 1,500,000 tons of sand, but 
when this engineering feat was satisfactorily completed, 
then the removal of sand from the wreck itself would be 
an easy matter. In July, 1918, divers could feel bars of 
metal through a small hole in the ship’s hull. They went 
for proper tools, and when they went down again they 
found that the wreck had turned over, covering the spot 
which would have given access to the treasure. 

World War I then stopped the work, and no one has 
since tried to salvage the $20,000,000 still imprisoned in 
comparatively shallow water off the Netherlands coast. 

The Lutine is by no means the only case of this kind. It 
would be easy to make a list of a hundred ships whicli 
sank with cargoes of gold and silver valued at more than 
a million dollars. Some of these vessels found a resting 
place in water far too deep for salvage. The Titanic, for 
example, with more than $20,000,000 aboard, rests under 
2,500 fathoms of water. The resting places of others are 
only known approximately; but some are in compara- 
tively shallow water at definitely known spots, like the 
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Peabody Museum of Salem 


On October 9, 1911, the London Illustrated News reproduced the above illustration showing the method used by the salvage ship Lyons 
for raising the gold and silver bars and coins from the British frigate Lutine which sank in Netherland waters in October, 1799. 


Lutine off Terschelling, the Laurentic in 20 fathoms of 
water off the Irish coast, one of the ships of the Spanish 
Armada, the Florida, in Tobermory Bay (West Scotland), 
and others.’ 

In all these instances salvage is considered more or less 
impossible. In some cases, strong currents continually 
deposit sand over the wrecks or make approach impos- 
sible. In others, there is the danger that the wrecks may 
turn or collapse. Any one of the thousand and one possi- 
bilities which make divers’ lives dangerous may make 
salvaging operations impossible. 

However, the term impossible always applies only to a 
given stage in the development of technology and the 
engineering sciences. Change the stage, and the impossible 
becomes possible. Underwater engineering may soon be 
able to develop a new tool which will make many of the 
“inaccessible” wrecks perfectly accessible. 

A diver is handicapped by two main limitations. One is 
water pressure, the other is human strength. To counter- 
act water pressure, the air pressure inside the diver’s suit 
has to be forced up to the same high value that prevails 
outside his suit. There is obviously a limit to what a man 
can stand, and that limit is reached even faster because 
of the bends, the dreaded and often deadly diver’s sick- 
ness. Its cause is the strange fact that the nitrogen of the 
air will dissolve in the body fluids, especially the blood, 
under pressure. When the pressure is released it comes 
out of solution again, forming in the blood millions of 
tiny bubbles, which are the direct cause of the bends. 

One can circumvent this trouble by decreasing the 
pressure very slowly. This procedure requires a diver 
who has to go to a comparatively great depth to spend 


1$tanley Rogers, The Book of the Sailing-Ships, “Treasure Ships” 
(London: George G. Harrap and Company, Ltd., 1981), p. 251. 


hours descending and more hours coming up, with only a 
few minutes near his goal. Experiments made shortly 
before the war have shown that gases other than nitrogen 
are less soluble under pressure. A solution to the problem 
consists in feeding into the diving suit a different mixture 
of gas, such as helium and oxygen instead of nitrogen and 
oxygen. Although the ill effects of the bends are greatly 
minimized in this way, it is not an ideal solution, for 
there is still time wasted in descent and ascent. 

Even if it were possible to find an ideal solution for 
overcoming the effects of pressure, the second handicap 
— general weakness of the human muscles — would still 
remain. A diver does not have the strength to fight a 
powerful current; he cannot lift heavy obstacles; he can- 
not dare to enter a wreck which may collapse around him. 
To overcome these limitations the diver requires an im- 
plement to protect him from water pressure and subse- 
quent sickness, an implement which travels against a 
current by means of engine power, carries power tools, 
and in general protects him from mechanical dangers. 

Modern engineering can do what the engineering of 
1913 could not do. It can create a pressure-proof tank 
which can crawl along the sea bottom, approach wrecks, 
travel around them, and even crush their sides if neces- 
sary. It will afford the divers complete pressure protec- 
tion as well as protection against such accidents as col- 
lapsing wrecks, not to mention attacks by sharks and 
other marine creatures. 

In general appearance such a submarine craft might 
greatly resemble a heavy military tank, minus its arma- 
ment. The armor would not be shed but would be more 
evenly distributed all around, since weight is not only 
unimportant but is actually welcome. The weight should 
be such as to provide enough (Concluded on page 180) 
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Science and the Civil War 


First Large-scale Organization of Technical and Scientific Resources 
of Man Power during the Civil War Marks That Conflict as 
the Turning Point in the Technology of Warfare 


By I. Bernarp CoHEN 


is one of the most important influences in the de- 

velopment of science and technology. Countless 
examples seem to prove this statement. To cite but two, 
Galileo’s interest in projectile motion arose from the needs 
of artillery, and, more recently, brain surgery was created 
on the battlefields of World War I. History records the 
introduction of new devices of warfare just as it records 
the development of military strategy. The ancient world 
witnessed the Trojan horse, Greek fire, and the burning 
mirrors of Archimedes. Yet it can hardly be said that 
scientific or technological innovation was the sole cause 
of winning or losing any war — even that which was re- 
cently concluded. 

The Civil War ' affords some very good examples of the 
growing importance of technology in warfare. This great 
and terrible conflict is marked off clearly from all of its 
predecessors by several factors. Among them, two are 
outstanding: the technological and scientific innovation 
accompanying that struggle and the organization on a 
large scale of scientific and technical resources of man 
power. The first of these was recognized by such foreign 
powers as Sweden, England, France, and Prussia, each of 
which countries sent military observers to report on the 
activities of the Northern forces; the Prussian observer 
was Ferdinand von Zeppelin. These observers witnessed 
the first effective use in warfare of the railroad and the 
telegraph and the introduction of large rifled cannon, 
telescopic sights, armored or ironclad warships,’ rotating 
turrets for naval guns, fixed ammunition with conoidal 
bullets and percussion caps, breech-loading repeating 
small arms, a form of the machine gun, moving hospitals 
and an extended medical field service, balloon observa- 
tion of artillery fire and balloon photography, the sub- 
marine, poison gas and liquid fire, the use of concentrated 
foods, and machine-made uniforms and shoes.’ Many of 
these novelties were thus used for the first time in history; 
certainly others were employed on an unprecedented scale 
and with new effectiveness. Two of these alone — the 
ironclad and the machine gun — would have been suffi- 
cient to revolutionize the subsequent history of warfare 
on land and on sea. 

And yet it can hardly be argued that the war was won 
through any one of these innovations or through any 
combination of them. The Civil War was not won or lost 


Or: frequently encounters the statement that war 


1 The scientific activities of the Confederacy were ably discussed by 
George Fort Milton in ‘‘Conversion and the Confederacy,” which ap- 
peared in the January, 1944, issue of The Review. 

? Details concerning the introduction of the ironclad warship are 
omitted since this subject is sufficiently well known, especially through 
the famous battle between the Monitor and the Merrimac. 

* Roger Burlingame, March of the Iron Men, A Social History of Union 
Through Invention (New York: Charles Scribner’s Sons, 1988), p. 428. 
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by superiority of arms nor by superiority of strategy. The 
Confederacy was blockaded and, despite the valiant ef- 
forts of the blockade-runners, obtained few supplies from 
the outside. Insufficient knowledge, and practice of sub- 
sistence agriculture and industry, produced a condition in 
which there were not only poor supplies of direct military 
equipment, such as arms and ammunition, but the essen- 
tials, such as food, clothing, and shoes, were so few that it 
may be considered a miracle that they were able to con- 
tinue in the field at all during the last year. During the 
first years, superiority of strategy was all on the Con- 
federate side. When the Union strategy improved in the 
last years, to all extents and purposes victory was already 
won by attrition. 

Many of the new instrumentalities of war were intro- 
duced as experiments. Some were unsuccessful and were 
discontinued after a short period. Yankee ingenuity and 
inventive genius had a holiday, and if the South seems to 
have produced fewer innovations, this deficiency was per- 
haps due more to the inability to manufacture than to 
nonfertility of the inventive imagination. If innovations 
were not the principal cause of the war being won or 
lost, they nevertheless did transform the art of warfare. 
The Civil War was indeed the first war of mechanization 
and of large-scale movement of men and supplies. In this 
light, we have no cause for wonder in the oft-repeated 
statement that the German high command in the Twen- 
tieth Century made extensive studies of the technical 
aspects of the American Civil War. 

But by far the most interesting aspect of the Civil War 
was the organization in Washington on March 3, 1863, of 
the National Academy of Sciences as the first scientific 
brain trust. This organization still exists and today plays 
a vital part in our national scientific life; its part in the 
recent war is strategically important, although now it is 
no longer the chief agency for directing war research. But 
before recounting the story of its foundation and the ac- 
count of its activities, let us first examine certain aspects 
of the war itself and discover the conditions that made the 
creation of this body imperative. 

New tactics, based upon the new instrumentalities of 
war, not only altered the actual conduct of war but also 
had their effect upon one of the scientific branches of the 
service, that of medicine. At the time of the war, Ameri- 
can military medicine was completely inadequate to meet 
the new situation. Infantry warfare had been greatly 
affected by improvements both in firearms and in muni- 
tions. The result was a great increase in the range and 
rapidity of fire, and tactics were adjusted accordingly. 
Danger at the front increased in depth, and the greater 
precision in firing of the new arms brought about a thin- 
ning and lengthening of the battle lines. As a result, the 
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as photographed by Matthew Brady. 


wounded were scattered over a much larger area than 
ever before. 

The chief defect of the Army’s medical system was its 
strict regimental organization and immobility. Rigid 
regimental organization produced conditions in which the 
medical personnel of one regiment might be overwhelmed 
with casualties while that of a neighboring regiment could 
be completely unoccupied. It also required each regiment 
to retain a quantity of bulky medical supplies and equip- 
ment, since the wounded were kept with their own regi- 
ment. That this seriously impaired the regiment’s mobility 
and effectiveness seems manifest to us, but the situation 
was very difficult to correct. Although plans for improv- 
ing the medical service were submitted by Surgeon Gen- 
eral William Alexander Hammond, the one which was 
first put into action was that of the medical director of the 
Army of the Potomac, Dr. Jonathan Letterman. In 
August, 1862, General George Brinton McClellan adopted 
Letterman’s plans which, among other things, called for 
an independent ambulance corps for each army corps. An 





U. 8. Army Stgnal Photo 
Thaddeus S. C. Lowe, making a balloon ascent at the Battle of the Seven Pines, 


ambulance corps was a battle necessity, not 
only a humane one. Without it, a man wounded 
in an engagement would be carried off by his 
own comrades in arms, who would not usually 
return to the front until after the battle was 
over. The number of men carrying off a com- 
rade was rarely limited to the necessary mini- 
mum. It was not uncommon for four, five, or 
even six soldiers to carry to the hospital a man 
so slightly wounded that he could actually 
march as well as his military and comradely 
escort. 

Letterman’s corps was formed and equipped 
with ambulances and litters, a medicine wagon, 
and a mounted personnel of officers and ser- 
geants. Transportation was strictly limited to 
the sick and wounded; only duly authorized 
persons were allowed to accompany the sick and 
wounded to the rear, whether on the march or 
during a battle. The Letterman plan co-ordi- 
nated the work of the mobile ambulance and 
medical corps with that of the field hospitals, 
operating under canvas behind the lines, and 
the base hospitals. One month after it began 
operation, the new service proved its value at 
the Battle of Antietam, and later General Grant 
adopted the essentials of the system for the 
Army of Tennessee. Finally, if tardily, the plan 
was formulated into law by Congressional Act 
of May 11, 1864, establishing a uniform system 
of ambulance service throughout the military 
forces. Few of us realize that our present-day 
civilian ambulance service originated in the 
Army. 

Another development which occurred during 
the Civil War and which facilitated Letterman’s 
plans for increased medical service to wounded 
soldiers was the introduction of hospital trains. 
At that time, Pullman cars were unknown, and 
coaches were not too comfortable, judged by 
modern standards. Nevertheless, the needs of 
the time led to the invention of hospital cars 
capable of transporting the disabled. The hospi- 
tal cars of Civil War days usually took the form 
of a freight or passenger boxcar, provided with 
upright stanchions capable of supporting the stretchers 
on which the soldiers were placed. One such mobile hospi- 
tal, known as the Harris car, provided rubber suspension 
rings into which the handles of the stretcher could be in- 
serted, as shown on page 169. Stretchers were placed one 
above the other in as many as three tiers. In a hospital car 
of the Army of the Cumberland, attributed to Dr. Cooper 
and Dr. Herrick, we recognize the beginning of construc- 
tion resembling that of the Pullman car. Horizontal cots 
or beds, supported from the floor on either side of the aisle, 
are comparable to the lower berths. Cots or stretchers 
were supported in fixed positions from the roof, somewhat 
like permanently affixed upper berths. 

An extraordinary opportunity for studying and treat- 
ing various types of injuries to man’s nervous system, 
arising from gunshot wounds and other causes in war, was 
presented to medical men during the Civil War. The war 
practically created the profession of neurology in Amer- 
ica just as the profession of psychiatry truly arose out of 
World War I. William A. Hammond, surgeon general 
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first of the issues of science and technology and the war. 
The occasion was the suggestion by Thaddeus S. C. 
Lowe that a balloon corps be used for Army reconnais- 


Lis —_—— : . 
ly | | sance. Henry reacted warmly to Lowe’s ideas and in- 
formed him on May 1, 1861, that balloon observers 



















































































































































































4 would be “of advantage to the government in assisting 

‘. their reconnaissance. . . .” President Lincoln placed 

- . the matter in the hands of the Secretary of War, Simon 

- Cameron, who turned to Henry for scientific counsel. 

ly Yy = While awaiting an answer, Lowe delighted the citizens 

ly of Washington by making trial ascents from the grounds 
of the Smithsonian Institution and also from the White 

d House lawn. 

1, On one occasion he sent a telegraphic message, the 

4 first such communication ever to be sent from the air, 

2 which was reproduced in many of the newspapers 

d = throughout the land. It read: 

Fy Balloon Enterprise, 

m N June 1, 1861. 

a , To THE PRESIDENT OF THE UNITED STATEs: 

d a ; 

This point of observation commands an area nearly 50 miles 

, in diameter. The city, with its girdle of encampments, presents 

J a superb scene. [ have pleasure in sending you this first dispatch 

a ever telegraphed from an aerial station, and in acknowledging 

t indebtedness for your encouragement for the opportunity of 

t - - demonstrating the availability of the science of aeronautics in 

> the military service of the country. 

1 T.S. C. Lowe * 

L In this ascent, a reel with half a mile of fine copper 

: wire, insulated with green silk, was placed at the ground 

: station. One end was attached to a pocket-size Morse 

Transverse section of hospital car of the Army of the Cumberland *F. Stansbury Haydon, Aeronautics in the Union and Confederate 

, affords hitherto unknown convenience for transporting battle casualties. Armies (Baltimore: The Johns Hopkins Press, 1941), I, 175. 

, 

: during the Civil War years, = SSS SS mn ——$ = 
emerged from the war an = === | — = 
accomplished neurologist. In | ' HF EEA CE S| ——=—SS 
1863 when he placed 5. Weir EEE EEE —_— SS 
Mitchell in charge of a . a= Ty Mi WHAM ENV HATH |) i 
Philadelphia hospital, the LSE Bs } alti il, MST HE | | a 
patients of which were all WM 2m MM na 
soldiers suffering from nerv- | ' av SSS — ME ' 
ous disorders arising from HM | Ss : iH H a | 
the war, Hammond intro- a, \ - _—= ‘4 
duced the most renowned : id 
neurologist of them all. CaM a ” | | 
Mitchell’s successful re- il 
searches into the treatment * BS A, || 
of such nervous disorders -~ — - - 
established him as one of the a MM ™ 
leading neurologists of the | Me IK | 
world, although today he is ! i | Alt 
remembered by most of us ™~)), | | > - oe 
for his many excellent novels. & : HEH re Y, 

One of the most active y "ih ———— 
leaders in the scientific ac- | Hi ——— 
tivities of the republic dur- Hi j 
ing the war years was Joseph — 
Henry, Secretary of the == 
Smithsonian Institution and — aa — 
discoverer of many impor- = = ——- SSS SS=SSSS—4 








tant principles in the field of 
electromagnetism. Henry was The official records of the War of the Rebellion show this illustration of a railroad car converted for hos- 
connected with one of the pital use. Apparently little attention was given to considerations of comfort. 











Technique used for inflating a balloon by means of hydrogen generators using hydrochloric acid and 
iron filings. This historic photograph by Matthew Brady has suffered the ravages of time to a.greater 
extent than some of his other photographs. 


telegraph key and sounder in the balloon. The other end 
of the reel was connected to the telegraph lines between 
the War Department and the Alexandria office of the 
telegraph company, with an extension to the White 
House. The battery was in the War Department. 

When finally established as part of the Army, the bal- 
loon company was commanded by Lowe, who held a cap- 
tain’s commission, and consisted of a junior officer and 
some 50 noncommissioned officers and men. They manned 
two captive balloons, inflated with hydrogen gas which 
was generated by the action of hydrochloric acid on iron 
filings. The equipment consisted of two hydrogen genera- 
tors, each drawn by four horses, and an acid tank-cart, 
drawn by two horses. Each balloon usually contained 
20,000 cubic feet of gas, and inflation of the varnished silk 
bag required about three hours. The company was photo- 
graphed in action by Matthew Brady, the distinguished 
photographer of the Civil War, some of whose pictures 
are reproduced herewith. 

Lowe not only made reconnaissance ascents before 
battle but also remained aloft to report on the progress of 
the fighting. By means of a telegraph system, he kept in 
constant communication with general headquarters, 
which was thus supplied with up-to-the-minute news and 
accordingly was able to make decisions during the prog- 
ress of the battle. After 1863, the topography of the 
theater of war made balloon observation difficult, if not 
impossible, and the first American military air corps 
(though not the first such organization) was disbanded. 

Henry’s support of Lowe’s proposal was not an isolated 
act, but rather a single item in his general program of 
extending the use of science in the aid of a government at 
war. Throughout the war years he gave all of his time, 
save that required for administrative duties at the 
Smithsonian Institution, to investigations in connection 
with the war. In the annual report for 1864, Henry told his 
fellow citizens that he had prepared several hundred re- 
ports “requiring many experiments.” These were of two 





sorts: One was an investigation 
of proposals submitted for the 
improvement of instrumentali- 
ties of war; the other related to 
the quality of various articles 
submitted to the government in 
fulfillment of legal contracts. 
One of these investigations placed 
him under suspicion by the 
military authorities of Washing- 
ton. The latter thought he was 
transmitting information to the 
Secesh, when actually he was 
testing a new type of signal flare 
which he and his co-workers had 
been developing for military use. 
Fortunately, he had a good wit- 
ness, one who had been with 
him in the Smithsonian tower 
while he had made his tests 
none other than the President 
himself. Abraham Lincoln, a 
good friend of his, was suffi- 
ciently interested in the work to 
have been Henry’s companion 
on the occasion. 

The Smithsonian Institution 
was not the only organization doing scientific war work. 
The United States Coast Survey, under its able super- 
intendent, Alexander Dallas Bache, likewise rendered 
useful service. Bache, a great-grandson of Benjamin 
Franklin, was a physicist and a graduate of the United 
States Military Academy. He had taught at West Point 
and had also been professor of natural philosophy at the 
University of Pennsylvania. His greatest contributions to 
science were in the field of terrestrial magnetism. In 1840 
he founded the first magnetic observatory in America at 
Girard College, of which he was president for a short 
time. 

When the war began, many people thought that the 
Coast Survey would cease its activities for the duration. 
But Bache had other plans. To determine coastal mili- 
tary proceedings, he established a commission, containing 
Army and Navy officers of high rank, to which the Coast 
Survey furnished hydrographical and topographical in- 
formation. One of the fruits of this collaboration was the 
planning of the blockade of the Confederacy and the 
organization of the Port Royal Expedition. The Coast 
Survey likewise made special surveys and drew and dis- 
tributed maps of the seats of war. He and his assistants 
actually performed the duty of a topographical corps to 
the Army, for which service thanks were forthcoming from 
the Secretary of War, the general in chief, and the Presi- 
dent himself. The Coast Survey, in the words of Bache’s 
friend, Charles Henry Davis, was “never so distinguished 
and important as now.” 

Davis was the man responsible for finally achieving the 
creation of a central co-ordinating body for war scientific 
research. A graduate of Harvard College, Davis chose the 
Navy for his life’s career, doing further study, especially 
in mathematics and astronomy, between cruises. His 
career combined that of a man of science and a practical 
officer. He was inaugural editor of the American Ephem- 
eris and Nautical Almanac, established by an act of 
Congress in 1849, a publication (Continued on page 192) 
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Dr. Compton’s Fifteen-Year Presidency Celebrated 


Alumni Pay Tribute to the Leadership 
Which, since 1930, Has Materially 
Advanced the Institute’s Service to the 
Nation 

ATHERED to greet Dr. and Mrs. Karl T. Comp- 


ton on Wednesday, December 5, at a dinner held 

in the Grand Ballroom of the Hotel Biltmore in 
celebration of Dr. Compton’s fifteenth anniversary as 
president of the Institute, was the largest and most dis- 
tinguished congregation of Technology Alumni ever 
assembled in New York City. More than 600 guests taxed 
the capacity of the Grand Ballroom to overflowing. Much 
more important than mere numbers, however, was the 
caliber of the group assembled — scientists, executives, 
government officials, and academic administrators, to 
mention but a few — who could look back over almost a 
decade of depression and four years of war in the knowl- 
edge that under the guidance of its ninth president the 
Institute was completing the greatest era in its distin- 
guished history. Possibly also the Institute was conclud- 
ing a phase of research, education, and national service 
unparalleled by any other educational institution. For 
such opportunity to serve our country we may all be 
grateful. But the dinner, planned by the Technology 
Club of New York, had been arranged to honor the Insti- 
tute’s leader during these troubled times and to celebrate 
in good fellowship the decade and a half of Dr. Compton’s 
presidency. 

The success of the meeting was in large measure the 
result of the enthusiasm of C. George Dandrow, ’22, 
President of the Technology Club of New York, who 
served as toastmaster for the occasion. 

First speaker of the 


destructive effects of the three atomic bomb explosions 
so far recorded in history. 

A. Warren Norton, ’21, President of the Alumni As- 
sociation, paid warm tribute to Dr. Compton’s part in so 
ably directing the affairs of the Institute not only during 
the war but also during the decade prior to the war. 

Horace S. Ford, Treasurer of Technology, then gave a 
delightful and intimate picture of the Institute and its 
personalities as they have developed under the guidance 
of Dr. Compton, to whom he referred as the “number 
one man.” 

Bradley Dewey, ’09, former President of the Alumni 
Association and a life member of the Corporation, gave a 
discriminating appraisal of Dr. Compton as a man, an 
administrator, and a scientist. Mr. Dewey’s talk reflected 
his intimate knowledge of Dr. Compton in all of these 
roles. Ably recounted in this address was Dr. Compton's 
foresight in perceiving the need for placing greater em- 
phasis upon the more fundamental sciences and for har- 
nessing them to engineering with resulting advantages 
to both. Outlined also was Dr. Compton’s conviction 
that the scientist, engineer, and architect must be, in the 
best and widest sense, professional men, socially responsi- 
ble and socially aware citizens. Out of this conviction 
has grown the achievement of broadening the entire basis 
of the Institute’s educational program in which new 
emphasis has been placed on the humanities. 

Prior to the introduction of the guest of honor, Mrs 
Compton was presented with a beautiful crystal vase, 
symbolic of the fifteenth anniversary, by Alfred T. Glas- 
sett, °20, formerly President of the Technology Club of 
New York. In response to Mr. Glassett’s presentation 
and well-worded tribute, Mrs. Compton captivated the 
gathering with her gracious acknowledgment. 

Following a sponta- 








neous ovation, Dr. 








evening was Major | _ 
General Leslie R. 


drew on his experience 
as head of the atomic 
bomb project in pre- 
senting briefly but dra- 
matically a picture of 
the magnitude of the 
organization involved 
as well as the co-op- 
erative effort put into 
effect in making the 
Manhattan District 
project the success it 
was. As a supplement 
to General Groves’s 
talk, a motion-picture 


dents a first-class training!” 
Address, June 6, 1930. 





: baa . . . Let me emphasize the supreme necessity of maintaining 
Groves, Jr., 717, who . : ; “ pe 
a faculty of absolutely first grade men, despite the increasing diffi- 
culty of doing so. Here, as in every organization, the question of 
personnel is the supreme issue. But, unlike other organizations, an 
educational institution can make a perfectly logical and unan- 
swerable argument that its needs of the best men should supersede 
the claims of any other organization. For it is these men in the 
educational institutions who train and inspire all the others; their 
abilities are renewed and made available to the world in every grad- 
uating class. The folly of sending our youth to second rate teachers 
in the hope of obtaining a first-class training is too absurd to dis- 
cuss. And yet this is a very real danger, for industry is competing 
with universities for the best men, often taking them and then per- 
haps later finding fault with the institution for not giving its stu- 
From Dr. Compton’s Inaugural 

















film was shown of the 


Compton thanked the 
speakers for their kind 
remarks and with char- 
acteristic modesty 


shared with his able 
and loyal Faculty and 
administrative staff 
the honor for the great 
accomplishments of the 
Institute. After briefly 
covering several inter- 
esting and personal 
anecdotes of his trip 
to the far Pacific, Dr. 
Compton projected 
into the future his 
hopes and ambitions 
for a greater and more 
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Taxing the capacity of the Grand Ballroom in New York’s Hotel Biltmore, more than 600 Institute Alumni gathered to honor Dr. Compton’s 


or ded 


fifteenth anniversary as president of the Institute. Those at the head table (left to right) are: George W. Kittredge, ’77, Mrs. C. George Dan- 

drow, Gerard Swope, ’95, Mrs. Gordon S. Rentschler, A. Warren Norton, °21, President of the Alumni Association, Mrs. Gerard Swope, 

Horace S. Ford, Treasurer of the Institute, Mrs. Bradley Dewey, Dr. Compton, C. George Dandrow, ’22, President of the Technology Club of 

New York under whose auspices the dinner was given, Bradley Dewey, ’09, Mrs. Compton, Major General Leslie R. Groves, ’17, Gordon S. 
Rentschler, Mrs. A. Warren Norton, Alfred T. Glassett,’20, Mrs. Joseph Elliot, and James C. Duff, °86. 


effective Technology. High on the list of immediate re- 
quirements are a new library, a new. gymnasium, new 
laboratory facilities, and new dormitories. 

The dinner ended with the singing of the Stein Song 
with Frank D. Gage, ’22, at the piano and John H. Teeter, 
’22, leading the singing, and thus was concluded one of the 
most auspicious Alumni gatherings in many years. Those 
who were fortunate enough to be present carried away 
with them the warm feeling expressed in the program dedi- 
cation, addressed to Dr. Compton, which, in part, read: 

‘ 


Tonight your friends are gathered here to celebrate the Fif- 
teenth Anniversary of your presidency of the Massachusetts 
Institute of Technology; 

— to show our affection for your warm, modest, human quali- 
ties which have so gracefully cloaked your great accomplishments: 

— to express our sincere appreciation for your inspiring lead- 
ership and outstanding contributions to the Massachusetts 
Institute of Technology: 

— to honor you for your selfless devotion and aid to our coun- 
try during these past trying years; 

— to assure you of our continued confidence, good wishes and 
support as you carry to new heights your life’s work as scien- 
tist, educator, administrator and humanitarian. 


Chemical Warfare Service Head 


EW honors have come to Brigadier General Alden 
H. Waitt, 14, whose nomination by President 
Truman to the post of major general heading the Chemi- 
cal Warfare Service has recently been approved by the 


Senate. After active duty in World War I, General Waitt 
entered the C,W.S. in 1920 and is now one of the few 
original World War I officers of that branch remaining 
in the Regular Army. Continuing in the C.W.S. first as 
executive officer and chief of field service in 1942 and 
1943 and then as assistant chief in charge of field opera- 
tions from May, 1943, to September, 1945, General Waitt 
now heads that branch of the Army Service Forces as 
chief of the Chemical Warfare Service. He succeeds Major 
General William N. Porter, recently retired. During 
World War II General Waitt served in both the Euro- 
pean and the Asiatic theaters. 

On November 5 General Waitt was awarded the Dis- 
tinguished Service Medal for “exceptionally meritorious 
service in a duty of great responsibility” and also the 
Legion of Merit, the citation for which states that Gen- 
eral Waitt “displayed great initiative, organizing and 
training ability, and talents of the highest order in 
developing the Chemical Warfare Section of the Armored 
Force Board, School, and Replacement Training Center 
and in preparing the units of the new army to meet gas 
offensively and defensively.” 

General Waitt is the author of Gas Warfare,* which is 
accepted as the standard book in the field. He has also 
written numerous magazine articles, including “Smoke, 
But No Fire,” which appeared in The Review for 
December, 1943, page 85. 

* Gas Warfare; the Chemical Weapon, Its Use, and Protection against 
It (New York: Duell, Sloan and Pearce, Inc., 1942). 











V. ice-president 


HE appointment of James R. Killian, Jr., ’26, Execu- 

tive Vice-president since July 1, 1943, to the ad- 
vanced post of Vice-president of the Institute and secre- 
tary of the Executive Committee of the Corporation has 
been announced by President Compton. 

After his graduation from the Institute, Dr. Killian 
was associated with The Review for 13 years, as assistant 
managing editor from November, 1926, to November, 
1927, and managing editor from November, 1927, to 
October, 1930. He served as The Review’s seventh editor 
from October, 1930, until January, 1939, when he became 
Executive Assistant to Dr. Compton. In July, 1943, he 
was made Executive Vice-president. 

Dr. Killian was born in Blacksburg, S. C., in 1904 and 
studied for two years at Duke University before coming 
to the Institute. In June he received the honorary degree 
of doctor of science from Middlebury College. 

A fellow of the American Academy of Arts and Sciences 
and a member of the Society for the Promotion of Engi- 
neering Education, he is a member of the St. Botolph 
Club, the Club of Odd Volumes of Boston, the Technology 
Club of New York, and Sigma Chi fraternity. 

Widely known among the Alumni, he is a former 
treasurer of the Alumni Association and is secretary of his 
class. His administrative duties include the chairmanship 
of the board of publications of the Technology Press. 


Placement Assistance 


PROGRAM for providing assistance to veterans and 

others engaged in wartime projects who are return- 
ing to employment in postwar civilian activities has been 
completed by the executive committee of the Alumni 
Association and is now in operation by the majority of 
Technology clubs throughout the country. The plan of 
operation calls for committees of local clubs to survey em- 
ployment opportunities in their regions and to interview 
Alumni who are seeking employment. It is the objective 
of the local committees to act in an advisory capacity in 
establishing local contacts for those who have been en- 
gaged in noncivilian activities during the war. It is the 
purpose of these committees to assist both individuals 
and business groups to meet their employment require- 
ments in the postwar readjustment period, although the 
committees cannot guarantee jobs for those returning to 
civilian occupations. Nor is the program intended to serve 
those already employed but who wish to change their 
occupation; such cases will be handled, as before, by the 
Institute’s Placement Bureau. A list of placement chair- 
men in $4 states and in the District of Columbia appears 
on page 200 of this issue of The Review. Service personnel 
as well as engineers displaced from war industries who are 
interested in postwar employment are referred to these 
placement chairmen for further information. 

The Alumni placement program is the culmination of 
more than three years of preparation to meet postwar 
needs. Looking forward to the end of the war, the execu- 
tive committee of the Alumni Association began in July, 
1942, to stimulate all Technology clubs to establish 
special committees to deal with postwar placement prob- 
lems which, it was foreseen, would arise upon the con- 
clusion of hostilities. As a result of this early planning 
under the direction of Charles E. Locke, ’96, Secretary 
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of the Alumni Association, the necessary steps were taken 
to develop a simple but complete and effective organiza- 
tion so that the Technology clubs were able to function 
when the war ended. 

In January, 1945, an Alumni Postwar Placement Com- 
mittee was appointed which co-operated with the Place- 
ment Bureau. This committee consisted of Raymond H. 
Blanchard, ’17, chairman, Harvey S. Benson, ’12, William 
L. Taggart, Jr., 27, George E. Shrigley, ’30, and Paul 
Pigors, Associate Professor of Industrial Relations, secre- 
tary and recorder. The procedural plans worked out by 
this committee called for activity of Technology clubs as 
outlined above and their co-operation with other place- 
ment organizations in their communities to enable them 
to make the necessary contacts for war workers. To carry 
the plan still further, Ralph T. Jope, ’28, Business Man- 
ager of The Review and Treasurer of the Alumni Associ- 
ation, has been appointed co-ordinator of these activities 
at the Institute until the return of Captain John N. 
Higgins, ’31, who is now on leave of absence. 


Visiting Committee Report 


HE Committee on Museum * received from John E. 

Burchard, ’23, Director of Libraries, a memorandum 
on Institute museum policy and program, which outlines 
a proposed policy for the Museum, a program of imple- 
mentation of that policy over several years, and an imme- 
diate program for the present year. The Committee has 
in general concurred with these recommendations and 
has forwarded them to the President. 

This program sets as a major objective the enrichment 
of the daily life of students and Faculty through progres- 
sive improvement of the lighting, color scheme, and 
decoration of the corridors most used and through sub- 
stantial expansion of the present small-scale but success- 
ful program of temporary exhibitions. To accomplish 
these ends, the administration has assigned to the Direc- 
tor of Libraries jurisdiction over the key public spaces 
and has increased the budget for temporary exhibitions 
by a substantial amount. The Director of Libraries has 
appointed Herbert L. Beckwith, ’26, Associate Professor 
of Architectural Design, to plan the exhibitions. 

The entire program has included a thorough study of 
all the Institute public spaces now existing or likely to 
exist in the near future. It envisages, as occasion permits, 
the acquisition of permanent collections of distinction 
comparable to those of the Nautical Museum and the 
Dard Hunter Paper Museum, subject to the qualifi- 
cations that they bear a clear relation to the general 
activities of the Institute and that they shall be displayed 
in special areas such as those now occupied by the Nauti- 
cal and Hunter museums. No such addition is, however, 
immediately in prospect. 

It is recognized in the report of the Director of Libra- 
ries that certain types of exhibition which are valuable 
for internal pedagogical purposes are not of public interest 
and would not be attractive even in those public spaces 
most frequently used. The program therefore suggests 
an encouragement of departmental pedagogical exhibi- 
tions but some distinction in their location as compared 
with those of general public interest. 

* Members of the Committee for 1944-1945 were Victor M. Cutter, 


chairman, Charles G. Abbot, ‘94, Walter J. Beadle, ‘17, Robert P. 
Shaw, °23, Allan Forbes, Alfred V. Kidder, and Albert H. Wiggin. 








General of the Army H. H. Arnold presenting the Distinguished Service Medal to Edward L. 
Bowles, ’22, expert consultant to the Secretary of War 


For Distinguished Service 


T ceremonies in the Pentagon Building in Washington 

. on November 13 the Distinguished Service Medal 
was awarded by General of the Army H. H. Arnold, 
Commanding, Army Air Forces, to Edward L. Bowles, 
22, Professor of Electrical Communications at the In- 
stitute, who since April 6, 1942, has been on leave of 
absence for service as expert consultant to the Secretary 
of War. During the period from September 2, 1943, to 
September 2, 1945, Professor Bowles served also as con- 
sultant on communications to the commanding general 
of the Army Air Forces. 

The citation accompanying the award recounts that 
in this latter capacity Professor Bowles “ was responsible 
for over-all supervision in connection with all matters of 
communication, radar, countermeasures, radar aids to 
fire-control and bombing, radio and radar aids to navi- 
gation, and related electronic fields. Early recognizing 
that only by the exploitation of communications scientific 
resources would the Army Air Forces gain its required 
mobility, safety, and dispatch and that only by the com- 
bined efforts of science, industry, and military could radar 
be developed to its full potential in the finding of targets 
and their destruction, Dr. Bowles conceived and organ- 
ized an advisory group composed of select electronics 
specialists to advise on these highly technical problems. 
He also secured the aid of leaders in scientific and indus- 
trial laboratories throughout the country and made their 
invaluable assistance available in the solution of special 
problems confronting the Army Air Forces. He was 
successful in placing scientific personnel on the staffs of 
all major A.A.F. commands to assist in the introduction 


and development of radar to its 
full application in the uses of 
modern Air warfare. By his clar- 
ity of vision, by his ability to 
interpret scientific principle into 
its practical application in mili- 
tary tactics, by his effective or- 
ganizational talent, Dr. Bowles 
has made a material contribution 
to the combination of science and 
skill resulting in the world’s 
greatest Air Force and the de- 
struction of the enemies of 
democracy.” 

Professor Bowles’s appoint- 
ment as expert consultant by Sec- 
retary of War Henry L. Stimson, 
in which post he is continuing to 
serve Secretary Patterson, grew 
logically out of responsibilities 
which he had carried in the de- 
velopment of electronics prior to 
the war emergency. Long inter- 
ested in enlisting the co-operation 
of the industry in connection 
with Technology’s own educa- 
tional and research programs, he 
had fostered co-operation of the 
Army, Navy, and Civil Aero- 
nautics Authority in the Insti- 
tute’s fog-dissipation program; 
the C.A.A. on instrument land- 
ing of aircraft; the General Radio Company on high- 
frequency measurements; the International Telephone 
and Telegraph Company on ultrahigh-frequency meas- 
urements and dielectric studies; the Sperry Gyroscope 
Company on short-wave antenna research; and the 
Loomis Laboratory on wave propagation and other ultra- 
high-frequency projects. 

As director of the Institute’s fog-dissipation and short- 
wave radio program at Round Hill, Professor Bowles 
initiated projects which he continued to administer as 
director of the Institute’s program of instrument landing 
of aircraft, conducted under the sponsorship of the C.A.A. 
Having taken the lead in the inauguration of Technology’s 
extensive investigation of microwaves, he served as a 
charter member of the section on microwaves of the 
National Defense Research Committee for some two 
years before assuming his post as consultant to the Secre- 
tary of War. This appointment brought him responsi- 
bility in establishing policy and implementing plans for 
the Army in a variety of technical fields, including radar 
and communications. His parallel responsibility as con- 
sultant to the commander of the Army Air Forces carried 
authority to act for him in all matters relating to com- 
munications and radar, and it was subsequently broad- 
ened to include advising and assisting the commanding 
general on special technical plans and technical phases 
of plans. In January, 1945, on nomination of the Secre- 
tary of War, Professor Bowles was appointed an Army 
member of the National Academy of Sciences and the 
National Research Council Board for National Security. 

A native of Westphalia, Mo., Professor Bowles attended 
Washington University in St. Louis, receiving the degree 
of bachelor of science in 1920. Graduate study at the 
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Institute followed, leading to the master’s degree in 1922. 
In 1945 he received the honorary degree of doctor of 
science from Norwich University. Joining the staff of the 
Institute’s Department of Electrical Engineering in 1920, 
he advanced to the rank of full professor in 1937. A 
fellow of the American Academy of Arts and Sciences, 
the American Institute of Electrical Engineers, the Ameri- 
can Physical Society, and the American Association for 
the Advancement of Science, Professor Bowles is a senior 
member of the Institute of Radio Engineers, a member 
of the Society for the Promotion of Engineering Educa- 
tion, and a member of Sigma Xi. He holds numerous 
patents, has been active as a consultant in patent mat- 
ters, and is a charter member of the Institute’s patent 
committee. 


Honors for De Florez 


by DE FLOREZ, ’11, assistant chief of the Navy’s 
Office of Research and Inventions, is one of a group 
of Reserve officers whose wartime contribution to the 
Navy has brought promotion to the rank of rear admiral. 

Engineer, inventor, and naval aviator, Admiral de 
Florez reported for active duty in the Navy Department 
on August 12, 1940, and immediately became convinced 
that revolutionary methods must be devised to instruct 
flight crews in the use of new weapons of warfare. He 
began to develop devices for what has become known as 
synthetic training. The activity he launched became the 
Special Devices Division of the Bureau of Aeronautics. 
As head of this division, he supervised production of 
large quantities of synthetic training devices for aviation, 
including gunnery, power plant, navigation, radio, radar, 
and maintenance, and for other Navy needs, including 
antisubmarine warfare and anti-Kamikaze attacks. 

Involving an expenditure of 
more than $100,000,000, there 
were successfully completed 
some 400 devices, including 
equipment for the Army, the 
British, and the Allied nations. 
Since the Army had no counter- 
part for Special Devices, the 
division supplied the Air Corps 
with virtually all of its synthetic 
training equipment and carried 
out the research and engineering 
for the devices. 

Admiral de Florez gave per- 
sonal attention to the conception 
and development of nearly all 
of the devices produced by his 
organization. This personal in- 
terest was a natural outcome of 
his flying experience and techni- 
cal knowledge of aircraft equip 
ment. 

When the Office of Research 
and Inventions was established 
on May 19 to guide Navy re- 
search activities, Secretary For- 
restal selected Luis de Florez to 
be assistant chief of the new 
office. He works with Rear Ad- 
miral Harold G. Bowen, chief of 
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research and inventions, in stimulating this important 
Navy service. The new office was created by merging 
the Naval Research Laboratory, the Special Devices 
Division of the Bureau of Aeronautics, the Office of 
Co-ordinator of Research and Development, and the 
Office of Patents and Inventions. 

High honors came to Admiral de Florez previously 
during the course of the war when, for his contribution 
to the safe and rapid training of combat pilots and crews, 
he received in 1944 the Robert J. Collier Trophy, given 
annually by the National Aeronautics Association for the 
greatest achievement in American aviation. On May 17 
he was awarded the Legion of Merit for exceptionally 
meritorious leadership of the Special Devices Division 
and for his development of special antisubmarine de- 
vices and weapons used to train submarine officers and 
crews for combat duty. On November 6 he was awarded 
the Distinguished Service Medal for “exceptionally 
meritorious service to the Government of the United 
States in a duty of great responsibility as Director of the 
Special Devices Division of the Bureau of Aeronautics 
and as Assistant Chief of Research and Inventions, 
Navy Department.” 


Alumni Day 1946 


ONTINUING the tradition of co-ordinating Alumni 
reunions with commencement exercises, Alumni Day 
1946 will be held on Saturday, February 23, and, as has 
been customary for many years will consist of two events 
-Class Day exercises and the popular Stein-on-the- 
Table Banquet. The Class Day exercises will be held at 
Walker Memorial at 2:30 p.m.; at 7:00 p.m. that evening 
the Hotel Statler will be the scene of the banquet, with 
members of the graduating class as guests. 





Ofictal U. S. Navy photograph 


Luis de Florez, ’11, receiving the Distinguished Service Medal from Artemus L. Gates, as Under 


Secretary of the Navy 
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Preparations for this event are in the hands of the 
Alumni Day Committee of which Larcom Randall, ’21, 
is chairman. Serving as chairmen of subcommittees are: 
John D. Mitsch, ’20, Class Day; Frank R. Shaw, ’24, 
Dinner; Mrs. Leicester F. Hamilton, Ladies; Ralph T. Jope, 
28, Publicity; Donald P. Severance, ’38, Registration; and 
Horace S. Ford, Ways and Means. 

It is anticipated that these will be the last Class Day 
exercises to be held under the Institute’s accelerated 
schedule of war training, for transition to normal peace- 
time activities is well under way, as is evidenced by the 
plans now being made for an Alumni Victory Reunion 
celebration to be held in the Great Court of the Institute 
in June. 


Appointment 


ICHARD TAYLOR, ’34, has recently been appointed 
assistant professor of electrical engineering and 
began his new duties on November 1. Professor Taylor 
received his bachelor of science degree from the Depart- 
ment of Electrical Engineering in 1934 and the master’s 
degree from the same Department in 1937. In Octo- 
ber, 1934, he was appointed research assistant in that 
Department and in July, 1941, was advanced to research 
associate. 

Since he was originally appointed to the staff of the 
Department of Electrical Engineering, Professor Taylor 
has been associated with work on the differential analyzer 
and has made many notable contributions to the develop- 
ment of the new machine, which was described in the 
November issue of The Review. During the war he super- 
vised a Navy project for the Bureau of Ordnance as well 
as a number of other research projects employing the 
differential analyzer. 

Born on April 13, 1912, Mr. Taylor is the son of Mr. 
and Mrs. Samuel R. Taylor of Great Neck, Long Island. 
In 1943 he married Miss Margery Poole of Hanover, 
N. H., a graduate of Radcliffe College and formerly a re- 
search assistant in the Sanitary Engineering Department 
at Harvard University. 


Microwave Publications 


UBLICATION of the largest series of books on 
. physics and electrical engineering ever undertaken in 
the United States has been arranged by M.I.T. for the 
Office of Scientific Research and Development, it was an- 
nounced early in December by James R. Killian, Jr., ’26, 
Vice-president of the Institute. The Radiation Labo- 
ratory Technical Series, comprising 28 titles and a 
general index, reports the results of five years’ wartime 
work on radar. The purpose of the series is to make avail- 
able to science, industry, and the public generally the re- 
sults of the immense developments in electronics and in 
microwave theory and technique during the war years, 
which, once secret, have now been widely declassified. 
The books will be of inestimable value in peacetime re- 
search in physics, biology, and other natural sciences as 
well as in providing the engineering foundation for post- 
war industrial developments in television, communica- 
tions, and electronics. 
Work reported in the series required the expenditure of 
about 20,000 technical man years in the various radar re- 
search and development establishments, Dr. Killian re- 








Richard Taylor, ’34, recently appointed Assistant Professor of 
Electrical Engineering 


vealed. “‘ For the first time,” he said, “the technical lit- 
erature of a large subject is being created all at once, on a 
uniform basis. . . . Emphasis in the series will not be on 
radar itself but rather on the basic techniques which un- 
derlie many phases of electronics in addition to radar.” 

Publication of the series will be handled by an agree- 
ment between the Institute, acting for the Office of Sci- 
entific Research and Development, and the McGraw-Hill 
Book Company, which is undertaking the publication. 
This arrangement is expected to serve as a model for the 
publication of other scientific work done with public 
funds under O.S.R.D. contract, now that the need for 
wartime secrecy no longer exists, where this information 
is of general interest and can desirably appear in book 
form. 

Plans for the series have been under way since late 
1944 when it became clear that the end of the war was not 
far distant, and intensive work has been carried on since 
June. Manuscript is now being prepared at the rate of 
nearly 400 pages a day by 187 authors under the direction 
of nine editors. Illustrations are being drawn by more than 
a hundred artists and draftsmen. 

Books of the series are being written chiefly by staff 
members of the Radiation Laboratory but will include the 
results of work on radar done in British development es- 
tablishments and in industrial laboratories both here and 
in England. Several British scientists have come to the 
Institute to co-operate in the preparation of the series. 
Summaries of the scope and contents of the books show 
that several fields of the greatest scientific and engineer- 
ing importance will be covered. (Concluded on page 178) 








| ta men and management know metals. That is ex- 


ceedingly important, because only experience can produce 


metals to meet the varied and complex needs. of industry. 
Whether a metal has to be unusually pure, or alloyed exactly 
with others, Revere metallurgists and laboratory technicians, 
melters and casters, rollers, press operators, and other mill men 
backed by the methods and inspection staffs are equal to the 
highest tasks that can face them. 

In one dramatic instance, Revere metallurgical skill, applied 
through the technical advisory service in collaboration with 
a customer, created a new high quality standard, and the 
metal thus produced reduced rejections of a valuable finished 
product from a ruinous 40% to around 1%. Perhaps you may 


never need to call for such high skills nor for such high stand- 


ards, but Revere the Metallurgist stands ready to meet your 
practical problems on any level. If you are a fabricator of 
copper alloys, the light metals, or of steel tube, get in touch 


with Revere. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
Executive Offices: 230 Park Ave., New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago, Ill; Detroit, Mich.; New Bedford, Mass.; 
Rome, N. Y.—Sales Offices in principal cities. 


Listen to Exploring the Unknown on the Mutual Network every 
Sunday evening, 9 to 9:30 p.m., EST. 
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(Concluded from page 176) 














In addition to this large group of textbooks coming 
from research activities at the Radiation Laboratory, the 
Institute’s war-training program has provided material 
for another volume on microwave techniques. This publi- 
cation, Principles of Radar, was prepared by a group of 
instructors at the Institute’s Radar School and was used 
during the war as a classified textbook to train Army and 
Navy officers in the theory and operation of radar sys- 
tems. The caliber of this volume may be inferred when it 
is recognized that the Institute has granted credit for 
some of the courses in which it was used as a textbook. 
Under present publication plans, Principles of Radar will 
soon be made available for general use by the McGraw- 
Hill Book Company. Royalties from the sale of all 
volumes will be paid to the United States Treasury. 


Melange 


HE 247th meeting of the Alumni Council was held in 

Pritchett Hall of Walker Memorial on November 26 
with President A. Warren Norton, ’21, presiding. At- 
tendance records show that 97 members and guests were 
present at a meeting which dealt with a wide variety of 
Institute and Alumni affairs. 

Opening the business portion of the meeting was the 
announcement of the election of the following Faculty 
members as staff members of the Alumni Association: 
Lawrence J. Heidt, Assistant Professor of Chemistry; 
John M. Lessells, Associate Professor of Mechanical En- 
gineering; Wayne B. Nottingham, Professor of Physics, 
Lybrand P. Smith, visiting Professor of Naval Engineer- 
ing; Gerald B. Tallman, Assistant Professor of Marketing; 
William H. Timbie, Professor of Electrical Engineering 
and Industrial Practice; and Morris Zeif, research associ- 
ate in the Department of Chemistry. At the same time, a 
number of new committee appointments were announced, 
and membership on certain other committees was ex- 
panded. A report on the Alumni Day activities held on 
June 23 was submitted by Josiah D. Crosby, ’21, Alumni 
Day chairman, and was unanimously accepted. 

As chairman of a special Committee on Boston Tech- 
nology Club, George Warren Smith, ’26, presented a re- 
port for his committee. Although there was evidenced a 
need for a Technology club in the Boston area, the com- 
mittee proceeded to examine carefully all possibilities. 
Desirable as it might be, the committee felt that a club in 
Boston with its own building was too ambitious a matter 
to undertake, particularly at the present time with the 
shortage of housing accommodations. Other plans for 
bringing together Alumni in the Boston area were exam- 
ined. The most promising method of promoting better ac- 
quaintance among Alumni members in this district 
appeared to be that of holding regular luncheon meetings 
with groups of reasonable size. It is planned to put this 
proposal into effect as soon as the present overcrowded 
dining facilities make such a program feasible. 

Following the several committee reports were talks by 
Norman N. Holland, 2-47, chairman of the student 


budget committee, James R. Killian, Jr., 26, Vice-presi- 
dent of the Institute, John H. Teeter, ’22, representative 





of the Fechnology Club of New York, Edward L. More- 
land, 07, Dean of Engineering, and Nathaniel MclL. 
Sage, °13, Director of the Division of Industrial Co- 
operation and Placement Officer. 

As chairman of the student budget committee Mr. 
Holland made a fine presentation of the problems that are 
being encountered and successfully solved in connection 
with the reconversion of student activities from a war- 
to a peacetime basis. 

Dr. Killian outlined a number of highly important re- 
cent developments at the Institute and announced that 
war research projects had passed their peak and were 
rapidly tapering off to a peacetime basis in conformity 
with the gradual return to normal of the operation of the 
Institute. Applications for enrollment are being received 
from very many more prospective students than the In- 
stitute can accommodate even after expanding its normal 
enrollment by about 50 per cent. There will be a real 
problem in obtaining an adequate teaching staff, labora- 
tory facilities, and living quarters for the enlarged stu- 
dent body which is expected to return to the Institute, but 
progress is being made toward the solution of all such 
problems. Careful consideration is being given to the 
need for a new dormitory, a new gymnasium, a new li- 
brary, and a new metal-processing laboratory. The 
Westgate housing project (discussed on page 45 of The 
Review for November) is expected to be completed by 
January 1 and will provide housing for 100 married 
students. 

Mr. Teeter made an appeal that the council interest 
itself in the legislation pending before Congress which 
deals with the peacetime organization of scientists and 
the establishment of a national research foundation. Of 
the two bills most likely to be passed, the Magnuson Bill 
is favored as being preferable to the Kilgore Bill by 
Vannevar Bush, 716, head of the Office of Scientific Re- 
search and Development, and other scientists. 

An unusually interesting address was given by Dean 
Moreland, who recounted his very recent experiences in 
Manila and Japan. In a flight over Hiroshima at an alti- 
tude of less than 300 feet he had an excellent opportunity 
to observe the effects of the explosion of the atomic bomb. 
Everything within a radius of about a mile from the cen- 
ter of the blast was completely destroyed, and for another 
mile destruction was almost complete. Examination of the 
second bomb explosion at Nagasaki showed damaging 
effects in a village four miles from the center of the blast. 
Dean Moreland stressed the point that scientific observ- 
ers at these two places had definitely demonstrated that 
there was not the slightest degree of residual contamina- 
tion from the atomic bomb. 

As final speaker of the evening Mr. Sage discussed the 
business aspects of the Institute’s war research contracts 
and acquainted his audience with some of the problems 
which the Institute had faced in its negotiations with the 
government for research activities during the war. While 
all contracts were established on the basis that the Insti- 
tute should neither gain nor lose financially, it was 
exceedingly difficult to put this theory into practice, par- 
ticularly since no standard contracts had been estab- 
lished. In many cases the contracts originated at the In- 
stitute were used as a guide in the government’s dealings 
with other educational institutions on war projects. Hope 
was expressed that a standard contract could be devel- 
oped as a result of experience gained during the war. 
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This year we celebrate the 100th Anniversary of the 
birth of a man the world will long remember— 
known internationally in his time as the “‘greatest 
living engineer.” 

Early in life George Westinghouse showed marked 
inventive genius. When only 22 years old, he con- 
ceived the idea of the railway air brake . . . the first 
of many epoch-making inventions that made him 
world famous. 

But George Westinghouse was not only a dis- 
tinguished inventor—he also had the engineering 
“know how” to develop his ideas into practical, 
workable form. 

For example, he pioneered in the development of 
the first practical alternating current system for 
long-distance transmission of electric power . . . the 
steam turbine for use on land and sea . . . the in- 
duction motor . . . railway electrification and auto- 
matic block signaling. 


As an industrial leader, he founded many com- 
panies that were to bring untold benefits to people 
all over the world. The largest of these is the 
Westinghouse Electric Corporation. 

The story of George Westinghouse is the story 
of a great engineer’s vision in the growth of a new 


and in the birth of a new era. 





nation 

Wherever electric power is produced and dis- 
tributed ... 
the home... 


or electricity is used in industry and 
or world’s trade moves . . . you will 
find equipment and practices stemming from the 
genius of George Westinghouse. 

Following in the tradition, the men of Westing- 
house are today pioneers and leaders in many in- 
dustrial fields—electrical, mechanical, electronic, 


ceramic, plastic and metallurgical. 


Westinghouse 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 
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FORTUNES—TWENTY FATHOMS 
DOWN 


(Concluded from page 166) 


traction for the tank to crawl against a current but not 
enough to cause it to sink into soft mud on the surface of 
the sea floor. The men inside could wear ordinary heavy 
clothing, and they would be able to see through small 
windows and tank periscopes and might even have an 
extensible telescope for a look beyond the surface. 

By means of such a submersible vessel a careful exami- 
nation lasting hours could be made at a depth where a 
man in a diver’s suit could remain for only 10 minutes. 
Of course, such a tank ‘could be equipped with under- 
water cutters, power tongs, and a water nozzle, capable 
of “blowing” sand off sunken wreckage. Underwater 
salvage operations would then be accomplished by power 
machinery instead of the less effective manual activity. 

Power supply would be electric current, presumably 
fed to the tank by a trailing cable since it is not intended 
that such tanks be used too far from shore. The best 
method might be to send the cable straight up to the 
surface to be held by a number of floating buoys. This 
would prevent fouling the power cable on underwater 
obstacles. The current needed could be generated in the 
engine room of a ship accompanying the tank. In that 
case, the ship would remain as nearly as possible above 
the tank, unless the latter were engaged in blasting 
operations. 

Naturally a tank which is independent of either a shore- 
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based power plant or a ship’s generator would be even 
more advantageous. Storage batteries would not provide 
a suitable primary source of power because they require 
vast amounts of space. Another type of power plant for an 
underwater tank would be desirable. It is here that a 
rumored German invention may prove useful. 

Some three years ago the Germans began to claim that 
they had a new type of submarine in operation, propelled 
by Diesel engines, using oil as fuel on the surface and 
burning hydrogen gas when submerged. While this is 
perfectly possible, an American submarine expert soon 
pointed out that the existence of such submarines was 
rather improbable. The amount of hydrogen gas carried 
would hardly permit a longer cruising range than that 
provided by a comparable amount of fuel oil, and the 
German claim that such submarines could replenish their 
hydrogen supply by electrolysis of sea water was not 
promising. Not only would such an operation require an 
exchange of hydrogen for fuel oil (with a rather poor 
exchange rate at that), but the space required would be 
more than could be provided aboard a submarine. 

In the case of an underwater vessel for salvage opera- 
tions we are not concerned with the question of replenish- 
ing the hydrogen supply by electrolysis of sea water. We 
are concerned mainly with the possibility of carrying a 
powerful fuel which is harmless in itself and the exhaust 
products from which consist of nothing more dangerous 
than water vapor. The type of engine which the Germans 
claimed to have developed —- and possibly did develop 
for submarines could be used for such tanks. And that 
would mean the beginning of an entirely new era in 
underwater salvage and construction work. 
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Measure for 
Heating Values 


Even, comfortable temperature—in every room; 
on every side of the building—in zero weather 
with lower fuel bills . 





and on mildest days 
The value of a Heating System is measured in 


Comfort balanced against Cost. 


The Webster Moderator System of Steam Heat- 
ing delivers to each radiator only the amount 
of steam required to maintain an even, com- 
fortable temperature regardless of exposure or 
changes in outside weather conditions. It is an 
automatic system with automatic controls. It 


won’t overheat. It won’t underheat. 


The Webster Outdoor 
Thermostat automatic- 
ally changes heating 
rate when outdoor 
temperature changes. 





“Control-by-the-Weather is provided by an 
Outdoor Thermostat which automatically bal- 
ances the delivery of steam to agree with every 
change in outdoor temperature. 


More Heat with Less Fuel 


Seven out of ten large buildings in America 
(many less than ten years old) can get up to 33 
per cent more heat out of the fuel consumed! 
...A book “ Performance Facts” gives case 
studies—before and after figures—on 268 Webster 
Steam Heating installations. Write for it today. 


Address Dept. TR-1. 





WARREN WEBSTER & COMPANY, Camden, N. J. 
Pioneers of the Vacuum System of Steam Heating: : Est. 1888 
Representatives in principal U. S. Cities : : Darling Bros., Led., Montreal, Canada 
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RESEARCH ON MINORITY PROBLEMS 
(Continued from page 164) 


was either equal to or better than the average younger 
worker. 

The logical conclusion was to hire more older workers. 
With that in mind, the manager approached a superin- 
tendent in charge of a section in which there were seven 
workers over 30. The superintendent praised all of them 
as good or excellent and definitely above average. When 
the manager asked the superintendent if she would like 
to have a few more of these older workers, the superin- 
tendent strongly refused, pointing to the “well-known 
fact that old workers are no good.” 

This is only one of many examples which show what 
at first may seem paradoxical. The picture (stereotype) 
which an individual has in his mind about members of a 
social group may have very little to do with his actual 
experience with members of that group. In our case, the 
superintendent had had only good experience with 
workers over 30. Still her stereotype of this group was 
definitely negative. 

We should notice that action in regard to the group (such 
as hiring) was not based on past or present experience with 
individuals belonging to the group. Instead it was based 
on a stereotype. This stereotype was the same as the one 
in the mind of the colleagues of the superintendent, al- 
though neither stereotype was in line with experience. 

This example is particularly impressive because the 
prejudice (incorrect stereotype) against the old worker 
was quite harmful to the interest of the superintendent 


and to that of her colleagues in management, each of 
whom desired her department to be efficient. 

One may ask how it is possible that even in industry 
incorrect stereotypes can be kept up for decades in spit: 
of being quite harmful to production. In part, at least. 
the answer can be found in the peculiar way a stereotype 
influences our perception. 

During the first weeks at the factory a newcomer is 
sized up, and a certain picture of his abilities and char- 
acter emerges in the mind of the employer. Once the 
stereotype is established, it is frequently difficult to change, 
because any happenings in line with the stereotype are per- 
ceived as additional proof that the mental picture is cor- 
rect, and diverging instances are seen as exceptions. A 
similar selective effect of stereotypes can be observed 
in regard to groups. 

Stereotypes are not bad in themselves. In fact, social 
life could not go on without every individual’s having some 
mental pictures about other persons or groups. What 
is important for effective and well-organized social life, 
however, is that the stereotype be in line with reality 
To prevent the development of wrong stereotypes, so- 
called prejudices, and to bring about the development o! 
adequate stereotypes is very important for personal ad 
justment and for sound group life. 

At present we do not know too much about the exact 
nature of the process by which correct or incorrect stereo 
types develop. We do know, however, that no one is born 
with prejudices. The emotionality behind many of ou: 
prejudices gives them an intensity which makes them ap 

(Continued on page 184) 
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RESEARCH ON MINORITY PROBLEMS 


(Continued from page 182) 


pear to be natural or inherited. Actually, the child ac- 
quires his correct or incorrect stereotypes as he grows 
into the culture which dominates his society of children 
and adults. 

To a high degree this culture determines those factors 
to which the growing child pays attention and how he 
evaluates people and events. A schoolteacher in Phila- 
delphia recently told of a white child’s asking his mother 
whether he could bring his school friend, Johnnie, home 
with him. When his mother inquired whether Johnnie 
was white or colored, her son answered, “I don’t know, 
Mother, but I will look tomorrow.” We do not expect such 
lack of attention to socially important characteristics in 
an older boy in the American scene, although similar 
stories are reported in regard to adults in Brazil. There 
are quite a number of men who would not know the color 
of their friends’ hair. If no cultural factors were involved, 
the laws of physical perception would probably lead to 
about the same degree of attention to skin color. Negroes 
with light skin who look down on Negroes with dark skin 
are likely to be more aware of the exact color shade than 
are white people. Anti-Semites are better able to pick out 
Jews on the basis of appearance than can those who are 
not anti-Semites.‘ 

The observation on grown-ups in industry has its paral- 
lel in genetic studies. We know that the degree of anti- 
Negro prejudices of school children, for example, has 
practically no relation to the amount of personal experi- 
ence with Negroes. Such facts as a colored boy’s being the 
admired football player seem not to influence the amount 
of prejudice of the white members of his school. The 
school children in a small midwestern town which had no 
Negro inhabitants nevertheless showed considerable 
prejudice against this group.5 Some of the younger of 
these children did not know “what a Negro was like.” 
In other words, they did not have a stereotype concerning 
Negroes, aside from the idea that they were something 
negative. Only later when a stereotype develops, when the 
Negro becomes identified, for instance, with someone 
“easygoing, artistic, and unreliable,” is the child able 
to give reasons for his dislike. When asked how he knows 
that Negroes have these characteristics, the child fre- 
quently says, “Look around,” even though he is growing 
up in a town without Negroes. 

(Continued on page 186) 

4 Bernard Cramer, a study directed by Professor Gordon Allport of 
Harvard University, to be published soon. 

5 Marian Radke, from an unpublished study, “‘Children’s Attitudes 
Toward Minority Groups.” 
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RESEARCH ON MINORITY PROBLEMS 
(Continued from page 184) 


The fact that the reasons, or more correctly the ration- 
alizations, for prejudices may well develop after the emo- 
tional attitude has been firmly established explains why in 
all fields of prejudice the same person frequently gives a 
multitude of self-contradictory reasons without aware- 
ness of his lack of logic. It also makes it understandable 
why prejudices are so difficult to change by rational 
means. 

Stereotypes frequently have extreme resistance to 
change. Professor Allport’s experience with a group of 
public servants makes him conclude * that an extended 
process of emotional catharsis may be necessary before a 
group would even listen to problems related to their 
prejudice. On the other hand, certain institutions which 
are interested in veterans have been able very success- 
fully to change rather strong prejudices of management 
in regard to the usefulness of blind veterans for certain 
types of jobs. 

The experience in the fields of food habits, alcoholism, 
delinquency, and many other fields of re-education shows 
that many stereotypes and dislikes are anchored not so 
much in the individual’s personality as in the face-to-face 
groups to which the individual belongs and which deter- 
mine his standards and ideals. Indications are multiplying 
that there is little hope of changing the stereotype of an 
individual without considering his group standards. For- 

(Continued on page 188) 


6 Gordon W. Allport, “ Catharsis and the Reduction of Prejudice,” The 
Journal of Social Issues, I, No. 3, p. 3 
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RESEARCH ON MINORITY PROBLEMS 
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tunately, experience in the field of foreman training, de- 
linquency, and alcoholism indicate that changing the 
opinion and conduct of a face-to-face group is not neces- 
sarily more difficult than changing the conduct of a single 
individual. In fact, group therapy, as used in psychiatry, 
is based on the idea that under certain circumstances 
changing the opinions or the conduct of groups is more 
readily accomplished than the corresponding changes in 
individuals. Group re-education in many fields is devel- 
oping rapidly and will do much to give us a deeper insight 
into many factors of group life. 

Of course, there are many aspects of group life, aside 
from the problem of stereotypes, which have to be con- 
sidered for changing group relations. It is hardly neces- 
sary to mention housing, health, vested interests, and all 
types of economic and other opportunities. In the past, 
research on these questions usually has meant broad 
surveys; the concepts used have been mainly such ab- 
stract categories as economics and law. These have been 
the bases for housing projects and legislation as well as 
for good-will meetings. 

There are many indications that the usual form of 
good-will meetings has much less effect on actual group 
relations than the sponsors would believe. Frequently 
they merely heighten the bad conscience which results 
from the discrepancy between what is accepted as official 
philosophy and what is practiced in everyday life. Myr- 
dal 7 emphasizes the amount of tension and the difficult 
position in which this bad conscience places the majority 
group. Countless committees have sprung up all over 
the country: mayors’ committees, citizens’ committees, 
school programs, police training, and so forth. They tes- 
tify to the urgency of the problem as well as to the great 
amount of good will in the country and readiness for 
action. Some organizations are emphasizing mainly the 
economic aspect, others place their hope in legislation. 
Here, as in other problems of group life, no artificial 
concentration on one aspect will suffice. Which particular 
aspect is most important for practical purposes will de- 
pend on the constellation at the given time and place 
and can be judged only on the basis of an unbiased over- 
all approach. ° 

Unfortunately, there are indications that many com- 
mittees on minority problems do not see their way clear 
for action and that frustration may lead to dangerous 
disillusionment. We are urgently in need of a better 
understanding about exactly what a school or a mayors’ 
committee or any other specific type of organization is 
able to do, what it cannot do, and how its function can 
be fulfilled most effectively. We need a realistic research 
program to find out what action will lead to what results 
under what conditions. Such a program would use sur- 
veys as background but would have to emphasize experi- 
ments in change and measurement of effects. It would 
have to consider both large and small units. It would 
have to find out, for instance, under what circumstances 
a club that is open to Negroes becomes all Negro and 
when it stays mixed. What is the effect of numbers, type 
of leadership, social atmosphere, composition of the man- 

(Concluded on page 190) 


7G. Myrdal, American Dilemma; the Negro Problem and Modern 
Democracy (New York: Harper and Brothers, 1944). 
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RESEARCH ON MINORITY PROBLEMS 


(Concluded from page 188) 


agement of the center? The research would test, for 
example, which procedures of employing minority mem- 
bers increase, and which procedures decrease, group 
tension. In other words, this research would have to 
concern itself with the actual functioning of group life, 
not the least with the inner structure of the various 
minorities. 

The life of an individual of a minority group is usually 
quite different from what it appears to be to the outsider. 
Far from being one united body, a minority is usually split 
into factions, fighting among one another. Internal group 
dissension is likely to be the more bitter the greater the 
pressure from the outside. Minority groups are likely to 
be led by what might be called “leaders from the periph- 
ery,” that is, individuals from the minority group who 
have gained sufficiently in status and power. Unfortu- 
nately for the minority, the position of these individuals 
makes them relatively well accepted by the majority. This 
is likely to create a psychological attitude on the part of 
minority leaders which brings them to look down on their 
own group and to accept the philosophy of the majority 
to a degree which makes these leaders objectively enemies 
of their own group. 

It seems to be not entirely outside the range of group 
research to find out whether and to what degree minority 
problems can be solved through methods dealing mainly 
with the individual, such as encouraging friendships and 
diminishing segregation, and to what degree are necessary 
methods which deal with groups as groups. We should like 
to know how the self-hate, which is so dominant in most 
minority groups and which is one of the most common 
sources of insecurity and maladjustment of minority 
members, can be minimized. Under what circumstances 
and to what degree is the raising of self-esteem of minority 
members a prerequisite for any improvement, and when 
can this be only the result of improved living conditions 
and group relations? 

One of the most important practical aspects of group 
relations is closely linked with a question that is theo- 
retically fundamental for all forms of group life: What 
forces determine the quasi-stationary equilibrium in 
which the life of any group proceeds, whether the group 
be a nation, a community, or a factory? A problem akin 
to the question of how to raise permanently production 
in a factory is how to improve permanently relations 
between groups. How can one avoid producing a mere 
“ shot-in-the-arm effect,” which makes production rise for 
a while only to fall again to the previous or even a lower 
level? How can one change a social situation in a way 
which will not create counterforces great enough to elimi- 
nate the gain? Today questions such as these have to be 
handled in the factory and in the community, on a na- 
tional and international scale, with whatever practical 
wisdom and experience we may have to offer. The persons 
whose positions place on them the duty of social manage- 
ment — and we all are to some degree in this situation — 
are like engineers who have to set up and to maintain 
complicated machinery without the benefit of experi- 
mental physical science. Social management on all levels 
should benefit much from an experimental social science 
which could offer a clear scientific understanding of the 
dynamics of social living. 
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SCIENCE AND THE CIVIL WAR 


(Continued from page 170) 


which won immediate international acclaim for its high 
standards. During an interval of sea duty, he translated 
Gauss’s Theoria motus corporum coelestium, thus making 
available to English readers the method of least squares. 
In 1863 he became the first chief of the Bureau of Naviga- 
tion and in 1865 became superintendent (with rank of 
admiral) of the Naval Observatory. 

A friend of Bache, under whom he had served for a 
while as a member of the Coast Survey, and a friend of 
Henry as well, Davis wanted to establish a “permanent 
commission” to weld together the individual researches 
and investigations in connection with the prosecution of 
the war. Bache and Henry approved of the idea, and the 
latter presented it to the Secretary of the Navy, who gave 
full sanction and created the organization with Davis, 
Bache, and Henry as members. It is interesting to note 
that this commission was to serve the government gener- 
ally instead of the Navy alone. In this it was similar to 
the Naval Consulting Board, founded in World War I 
under the leadership of Thomas A. Edison. 

The document authorizing the commission follows: 

Navy Department, 
February 11, 1863. 

Sir: The Department proposes to organize upon the following 
programme a permanent commission to which all subjects of a 
scientific character on which the Government may require in- 
formation may be referred. 

Propositions relative to a permanent scientific commission: 

Ist. There shall be constituted a permanent commission con- 
sisting of, for the present, Commodore Davis, Professor Henry, 
and Professor Bache, to which shall be referred questions of sci- 
ence and art upon which the Department may require informa- 
tion. 

2d. This commission shall have authority to call in associates 
to aid in their investigations and inquiries. 

3d. The members and associates of the Commission shall re- 
ceive no compensation for their services. 

You are directed to act as a member of the Commission in con- 
junction with Professor Henry and Professor Bache. 

Such matters as are presented to the Department will be re- 
ferred to you for examination and report by the Commission. 

I am respectfully, etc., 
GripEoNn WELLEs, 
Sec’y of Navy. 
CommoporE Cuartes H. Davis, 

Chief of Bureau of Navigation.§ 

5 Frederick W. True, A History of the First Half-Century of the Na- 
tional Academy of Sciences, 1863-1913 (Washington, 1913), pp. 1-2. 
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Once the commission was under way, Davis decided 
that the time was ripe for the formation of a National 
Academy of Sciences. Bache and Henry, both of whom had 
long advocated such a body, as had a distinguished list of 
American scientists and statesmen from the time of 
Jefferson, were not very optimistic about the possibility 
of a wartime Congress taking out time for such considera- 
tions. But, as it turned out, Davis was right, and the acad- 
emy was incorporated in a bill which was passed without 
discussion on March 3, 1863, less than a month after the 
commission had been set up. Part of the academy’s char- 
ter provided that it should, when called upon by the gov- 
ernment, “investigate, examine, experiment, and report 
upon any subject of science or art.”” This advisory func- 
tion is one which still distinguishes the National Academy 
of Sciences from other scientific institutions. Thus the 
war activities of the newly founded academy supple- 
mented the work of the commission and actually sup- 
planted many of its activities almost before it had got 
into full operation. Some of the problems investigated 
dealt with the construction of iron vessels, others with 
problems of Army equipment, such as paint preservation, 
and one problem is recorded under the amusing title, “On 
the question of tests for the purity of whiskey,” under- 
taken at the request of the surgeon general of the Army. 

The first president of the academy was Bache, suc- 
ceeded after his death in 1867 by Joseph Henry. Survey- 
ing the effects of the war on science and of science on the 
war, Henry declared: 


The organization of this academy may be hailed as marking 
an epoch in the history of philosophical opinions in our country. 
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It is the first recognition by our government of the importance 
of abstract science as an essential element of mental and ma- 
terial progress. . 

It is not enough for our government to offer encouragement 
to the direct promotion of the useful arts through the more or 
less fortunate efforts of inventors; it is absolutely necessary 
. . . that encouragement and facilities should be afforded for 
devotion to original research in the various branches of human 
knowledge. . . . Heretofore, but two principal means of dis- 
tinction have been recognized in this country, viz.: the acquisi- 
tion of wealth and the possession of political power. The war 
seems to have offered a third, in bestowing position and renown 
for successful military achievement. The establishment of this 
academy may perhaps be regarded as having opened a fourth 
avenue for the aspirations of a laudable ambition, which inter- 
feres neither with our national prejudices nor our political prin- 
ciples, and which only requires the fostering care of government 
to become of essential benefit and importance not only to this, 
but all the civilized countries of the world.* 


The patriotism of such men as Henry, Bache, and 
Davis set a very high standard of conduct for American 
scientists in the years to come. That their successors lived 
up to that high standard is manifest in the history of 
American science since the Civil War. The National Acad- 
emy, founded during the war years, lives today and 
flourishes and has continued to play during peace and 
war the role envisaged for it by its founders. At the close 
of the third great war in which our scientists have given 
conspicuous service to the nation, we may look with equal 
pride on the splendid activities of our present scientific 
effort and the first large-scale, co-ordinated scientific war 
effort, that of the Civil War. 

® True, op. cit., pp. 14, 15. 
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THE TREND OF AFFAIRS 
(Continued from page 158) 





were later collected, and although the pieces were small, 
British experts succeeded in fitting them together so that 
they had a very good idea of the rocket’s size and per- 
formance. 

The first V-2 actually used crashed down in a suburb 
of London on September 8, 1944. By Christmas of that 
year the Germans claimed to have fired the 1,000th V-2, 
London and later Antwerp being the principal targets. 

V-2 consisted, from the top down, of the warhead, 
filled with amatol. (a mixture of T.N.T. and ammonium 
nitrate), the instrument compartment, the alcohol tank, 
the oxygen tank, and the propulsion unit. The latter 
consisted of a steam turbine, operated by bringing hy- 
drogen peroxide and calcium permanganate together, 
which drove two fuel pumps, delivering the oxygen and 
the alcohol to the rocket motor with a working pressure 
of about 350 pounds a square inch. 

The rocket stood vertically on a concrete platform or 
hard ground, and the firing procedure was as follows: The 
valves controlling the alcohol and the liquid oxygen were 
turned on. Underneath the exhaust nozzle a special 
black-powder torch was blazing. The fuel caught fire, 
and the rocket motor began to work, although far too 
weakly to lift the 12-ton rocket. When the observer felt 
sure that the rocket motor was burning properly, he 
started the turbine by electric control. The turbine 
needed about three seconds to achieve full speed, then 
the fuels were fed forcibly into the motor, and the rocket 
took off, vertically. At an altitude of a little over eight 
miles, the gyroscopic controls began to tilt the longi- 
tudinal axis of the rocket in the proper direction; some 
47 seconds after take-off, the angle was 45 degrees. The 
fuel supply lasted for 70 or 71 seconds, and by that time 
the rocket had reached a speed of about 3,500 miles an 
hour. The whole trip, from take-off to crash, took about 
5 minutes; the operational range was about 180 miles 
(maximum range observed was 220 miles); and the peak 
altitude along the trajectory was about 60 miles. 

The development envisaged by the Germans called 
A-9 was an A-4 rocket with highly swept-back wings, 
which would have added a hundred miles or so to the 
range. Development A-10 was an 85-ton rocket designed 
to serve as a lower step for an A-9, and the combination 

(Continued on page 196) 
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of the two was for the bombardment of American cities; 


CS) Chomieath CHI _-) the trip would have taken about half an hour over 2 


3,500-mile range. Later on, the A-9 and A-10 combination 
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went. The space station, in turn, would, of course, have 
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eget in London on November 1 by W. G. A. Perring: 
Over-all length of rocket............... ere} 
gt 
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STANLEY W. TURNER '22 Weight of instrument compartment, with 

former student of M.I.T.will be glad |, istruments (gyros). ose Son 
to give you the facts. hoses of oxygen — with insulation. .... 1,860 “9 
einen Gee Mite an obben eight of alcohol tank............. weeee ee 89GB Ibe, 
30 State Street, Boston, Mass Weight of oxygen (liquid).......... . 10,940 Ibs. 
a : : Weight of alcohol (some used for cooling). . . .8,370 lbs. 
PROVIDENT MUTUAL Weight of stabilizing vanes, and so forth... . . . 1,335 lbs. 
LIFE INSURANCE COMPANY Weight of turbine-pump unit........... .880 Ibs. 
C7 CAREER, SRRIEWEEA Weight of rocket motor and fittings. .... . 1,025 Ibs. 
Weight of fuels for turbine s......... ee 
Length of rocket motor, approximately . . . .5 ft. 8 in. 
STEEL Maximum diameter of rocket motor...... . .3 ft. 1 in. 
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a Endurance at full flow, approximately..........70 see. 
DEFORMED BARS FOR CONCRETE Ne 60,000 Ibs. 

Estimated exhaust velocity............. 7,000 ft./sec 


Stahleker Steel Corp. In addition to the projects growing out of the successful 


completion of Fernrakete A-4, the Germans had a large 
number of other rocket developments under way when 
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One of the most interesting of them is the piloted anti- 
aircraft rocket Natter (viper), which fails to fit into any 
normal classification. It was a strange mixture of rocket 
airplane and straight rocket, being of all-wooden con- 
struction and 30 feet 6 inches in length. It looked like 
an airplane fuselage, however, and had an airplane-type 
tail assembly. It was also equipped with very short, wide 
wings, producing a total wingspread of just 13 feet: The 
power plant of the Natter was a large liquid-fuel rocket 
motor, operating on hydrazine hydrate and alcohol and 
capable of delivering thrusts varying from 220 pounds to 
3,300 pounds at sea level. Because of the reduction of 
air resistance and consequently higher exhaust velocity, 
the thrust of 50,000 feet amounted to 3,800 pounds, 
burning the same amounts of fuel as required for a thrust 
of 3,300 pounds at sea level. 

The Natter took off with the aid of a number of booster 
powder rockets from a vertical launching rack. During 
the vertical ascent the pilot was inactive, but when 
reaching the desired altitude he was to level off the 
Natter and race into an Allied bomber formation. There 
he was to fire twenty-four 73-millimeter projectile 
rockets which filled the nose of the Natter. Then ‘the 
Natter would break in two, ejecting the parachute- 
equipped pilot. The structure itself was to be expended, 
but the large rocket motor was to be floated to the ground, 
by means of another parachute, for later re-use. 

The conception of this weapon was decidedly an ad- 
mission of defeat in the air, since it could not possibly be 
used except over home territory. 
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greater production and added profit through longer service life. And every 
Condor V-Belt does just that. 


Stout, tough pre-stretched Whipcords carry the load smoothly, and are 
the Strength Members that fortify the FLEXLASTICS in which they are 
embedded. The FLEXLASTICS dissipate the heat of internal friction and 
high-speed flexing while providing a cushioned, smooth-running V-Belt. 
Condor V-Belts are only one of the many MANHATTAN Products in which 
FLEXLASTICS, with engineered and correctly placed Strength Members, 
deliver added service. There are Paranite-G.O.P. Oil-Proof V-Belts with the 
same scientific principle embodied in their construction, but with G.O.P. 
FLEXLASTICS throughout for service where oil or excessive temperatures 
exist. The Non-Spark Feature for guarding against danger of fire, explosion 
and hazards from static is restricted but will be ready for your post-war use. 


Write now for Condor V-Belt Bulletin 6868 B. 


Condor Belts are now made in the dark, war-time color. 
The term FLEXLASTICS is an exclusive MANHATTAN 
trade mark. Only MANHATTAN can make FLEXLASTICS, 


THE MANHATTAN RUBBER MFG. DIVISION 


OF RAYBESTOS-MANHATTAN INC. 
Executive Offices and Factories PASSAIC, NEW JERSEY 


Thomes H, Boyd, '23 Wilder E. Perkins, '25 Charles P. McHugh, '26 Daniel J, Henlen, '37 Albert W. Beucker, ‘40 








SOUND MEASUREMENTS are EASY 

















WITH THIS ACCURATE, RUGGED, PORTABLE METER 


@ The General Radio Sound Level Meter makes possible the measurement of 
intensity of sound conveniently, quickly and accurately by anyone. This instru- 
ment is widely used throughout industry for all types of noise measurement and 
study. It is completely self-contained and portable, and will measure the volume 
of sound from a whisper to a locomotive whistle. 


FEATURES 


1- EXCEPTIONALLY WIDE RANGE... . 24 to 140 decibels standards; on “‘slow”’ position the meter is heavily 
2- SIMPLE CONTROLS .. . complete db range is covered a to measure the average level of rapid 
by a single control knob uctuations 


, 6- INTERNAL CALIBRATION SYSTEM... calibration can be 
J+ IMPROVED MICROPHONE . . . crystal, diaphragm, type checked quickly at any time from built-in calibrator 


of great sensitivity, very rugged, and unaffected by 
ordinary changes in temperature and humidity 7- THREE WEIGHTING NETWORKS... . low level, high level 


and substantially flat over-all response 
4- PLUG-IN MICROPHONE ... normally used directly on ; ; 
folding socket on instrument, but can be detached 8- NO COILS... instrument contains no coils or induc- 
and used with cable and tripod tances and accordingly gives accurate readings in the 


presence of any ordinary magnetic field. 
5+ SLOW-FAST METER... . control switch selects either move- 


ment; ‘‘fast’’ position corresponds to A.S.A. tentative TYPE 759-B SOUND LEVEL METER $195 


WRITE FOR BULLETIN 980 FOR COMPLETE INFORMATION 


GENERAL RADIO COMPANY weer: 


90 West St., New York 6 920 S. Michigan Ave., Chicago 5 1000 N. Seward St., Los Angeles 38 














